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REFERENCE NO. 4 

ummn ACZIOIODQQKK FORM 

R E C E I V E D  A P R  7  1 9  

Site * Denton Avenue Lendfill 

Person Contentfid' Mr. Robert F. DoIan 

XULIS.: Town Ac corney 

Affiliating: Town of North Hemps Ceed 

220 Plandome Road 
Manhaaset, New York 11030 

Type of Contact; in person 

Interview ^IIMMUT' 

I.D. Numhay• 130008 

Pate: 20 January 1986 

Phone No. i  (516) 627-0590 

Persona Making Contact? 
BA lepresencatives: 

Shultz/Ligocino 

Messrs. Dolan and Perro showed us aerial photographs of the Denton Avenue 
Landfill site and described the various aspects of the site to give us an 
understanding of the physical layout of the facility, as well as the changes 
wbich have taken place there over the years. An area along Evergreen Street is 
where the original Denton Avenue Landfill was located. It is now ballfields, a 
physical »ce*vitycenter, and a stadium. Development of the athletic facility 
began m 1978. The only problems encountered at this original landfill site 
have been related to land settling. The former locations of an original 
incinerator, a second incinerator, and an addition to that were established. 
Considerable changes have taken place on the property. A public works office 
and highway garage ore standing where the incinerators were. 

A county recharge basin was pointed out, and on the other side of this, the 
location of the second landfill was established. The second landfill occupied 
an area of about 27 acres—en old mining area— (based on a survey that was 
conducted in 1962 when the land was purchased). In the late 1960s or early 
1970s, fill from excavation activity at extensions to the Northern State 
Parkway was used to eap this area. When the "cap" was applied, landfill gases 
emigrated into nearby houses, so vents had to be installed. There have not 
een any problems with gas since then. A police boy's club and senior citizens 

facility, and an organic garden have been built on this parcel. Also on this 
parcel is an old driving range, and an area formerly used by area residents for 
organic gardens. 

It is estimated that the Denton Avenue Landfill took in 350-400 tons of garbage 
per day. The incinerators at the site were to have burned most of that, but 
were closed down in 1977 when EPA changed tha air standards for the area. 
Actually, the incinerator burned a large portion of the raw garbage while they 
were in operation, and it is unknown how much raw garbage may have gone into 
the landfill. 

An ERM report (by a Mr. John DePhillipi) indicates that the southern landfill-
parcel operated from about 1953 to 1963, and that the northern landfill parcel 
operated from 1963 until it reached capacity aid closed in 1966. A 
Fred C. Hart site inspection form (dated 1980) indicates the period of site 
operations to be 1951-1974. Mr. Dolan indicated that the northern landfill 
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parcel was purchased in 1962« Mr. Perro indicated chac Che timeframes 
in 8aeh SBpor£ were pro»»«»»ly not contradictory—chac the aite 
.2J?pp#d 6akin* raw g«rb«8« in 1966, and chac Che area was (probably) 

capped in 1974. Mr. Perro indicated chac Che Town of North Beapstead purchased 
southern parcel in (about) 1950 and started operations in 1951. The 

incinerator had been privately-owned prior Co this. There is no way of knowing 
what garbage went to Che property before it became property of Che Town. 
Former owners of portions of Che southern area include Flatland Sand and 
Gravel, and Colonial Sand and Stone Co. (there were small sand pits and ninins 
operations at the site as early as 1942-43.) The former owner (reputed) of the 
northern area was Eugene L. D« P.squale. Mr. P.squale haT^taiCd t!!e 

ro? Colo°i^1 Sa*"1 and Stone Co. The reported date of final closure 
1974 ine vith the startup of a landfill in Port Washington. After 
l*nd€ii? ' raaidu® waa only «tored overnight at Che DenCon Avenue 
land till, then transported to the Port Washington infill, 

Swivel b6en ^fitorin8 w®lla tailed at the Denton Avenue landfill site; 
! !!** i*" and Pejrro were 006 if the town is currently 
J"8 I"* aaBPlin« re8Uits would have been submitted to the DOB. 

no availabl® fron the Department of Public Works. There are 
Jamlic*SrS ai nearby—all supply is by private water districts. The 
" b" "J* "Pply> «»d tbe Garden City Park Water District both have wella 

coulS eia^erl; 1ST ' Comiaaioae' o£ Ca«*«« City Park Water Districe 
could elaborate. Be can be reached through the Manahasset Bighway Department. 

Ihe^aCflity wa® bac!tfi11ed to grade with garbage—there was no mounding. The 
ep of coyer (fill) on the old landfill is unknown. The new landfill hae 

approximately 3-4 feet of cover. Scraps of metal and wood have been found 
rt!8r1'!!COTS!r £b® swimming pool. Ash was deposited in the old landfill 

primarily in the area where the stadium was built. 

io*->Add«fi0aa* information received from Mr. Dolan included: 10 September 
HemoIi:.!dUtSSrinC real.ProPerCy c° be acquired by the Town of North 
Hempstead to be used for sanitary landfill... 

Chlrlir^ wfrt* Jap08,raphical Mp of northern landfill area. Prepared by 

Aerial Photographs (date unknown.) 

abo*® transcript and I agree that it is an accurate summary of 
as I have ? y conveyed to EA Science and Technology interviewers, or 

I have revised below, is an accurate account. 
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SitSJiiaft: Denton Avenue Landfill 

Person Cnneactgj|. Mr. Clyde Pe rro 

Titlffi Commissioner of Solid Waste 

Affiliatigj; Town of North HeapsCeed 

4^iUU< 220 Plandoae Hoed 
Kanhasset, New York 11030 

Hype of Confcacf;; la person 

IfltflBUSLStieaSEX: 

I.D. Number: 130008 

Pace; 20 January 1986 

Phone Ha.» (516) 621-0906 

Persona ftgftjng Trffntiafif 
EA Bepresencacives: 

Shultx/Ligoeino 

r !! ,*, 3 "° 8howed ua "rial Photographs of the Denton Avenue 
Landfill site and described the various aspects of the site to give us an 
Hhi!h8h^l?w° C?® Phy®ical l*y°ut o£ '*»« facility, as veil as the changes 

f ®C* Chcr® over the y*ara- An «"« along Evergreen Street is 
where the original Denton Avenue Landfill was located. It is nov ballfields, a 
be a a" in *"?,• 8t*diuau Development of the athletic facility 

gan in 1978. The only problems encountered at this original landfill site 
have been related to land settling. The former locations of an original 
incinerator, a second incinerator, and an addition to that vere established. 

neidarable changes have taken place on the property. A public works office 
and highway garage are standing where the incinerators were. 

A county recharge basin was pointed out. and on the other side of this, the 
location of the second landfill was established. The second landfill occupied 
rnnHn^fJi •* 1 ol<»^'L.acres--an old mining area-- (based on a survey that was 
onducted in 1962 when the land was purchased). In the late 1960s or early 

1970s, fill from excavation activity at extensions to the Northern State 
itiTZlZJ!™ >8®d fc° C®P ehi* *"«• "*»•*» the "cap" was applied, landfill gases 
emigrated into nearby houses, so vents had to be installed. There have not 
fn^i ?r , with gas since then. A police boy's club and senior citizens 
taciiity, and an organic garden have been built on this parcel. Also on this 

rce. 18 ® driving range, and an area formerly used by area residents for 
organic gardens. 

It is estimated that the Denton Avenue Landfill took in 350-400 tons of garbage 
per aay. Ihe incinerators at the site were to have burned most of that, but 
AetiLiiw* ,k °^° Jn l'77 when EPA changed tha air standards for the area, 
actually, the incinerator burned a large portion of the raw garbage while they 
the^andfill"6100' " unknown how much raw garbage may have gone into 

BM report (by a Hr. John DePhillipi) indicates that the southern landfill 
parcel operated from about 1953 to 1963, and that the northern landfill parcel 
operated from 1963 until it reached capacity and closed in 1966. A 
Fred C. Hart site inspection form (dated 1980) indicates the period of sice 
operations to be 1951-1974. Hr. Dolan indicated that the northern landfill 
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parcel vac purchased in 1962. Mr. Perro indicated that the timeframes 
presented in each report vere probably not contradictory—that the site 
c«il i!?lS?^PP<^Lta^i,18 rWJ*rt!!e t D  1966 ' *ad thae the arM w" (P'obably) 
capped in 1974. Mr. Perro indicated that the Town of North Heapatead purchased 
Che southern parcel in (about) 1950 and started operations in 1951. The 
incinerator had been privately-owned prior to this. There is no way of knowing 
what garbage went to the property before it became property of the Town. 
Forner owners of portions of the southern area include Platland Sand and 
Gravel, and Colonial Sand and Stone Company (there were small sand pits and 
mining operations at the site as early as 1942-43.) The former owner 
i reported) °f the northern area was Eugene L. De Pa equate. Mr. Pasquate had 
obtained the property from Colonial Sand and Stone Company. The reported date 
of final closure (1974) coincides with the startup of a landfill in Port 
nTnert"8!011" ®-nc*nerator residue was only stored overnight at the 
Denton Avenue landfill, then transported to the Port Washington landfill. 

There have been monitoring wells installed at the Denton Avenue landfill site; 
however, Mssrs. Dolan and Perro were not sure if the town is currently 
monitoring them. Past sampling results would have been submitted to the DOH. 
™ a V ' i J * b l e 1 f r ° r a  t h e  D e p a r t m e n t  o f  P u b l i c  W o r k s .  T h e r e  a r e  
no residential wells nearby—all supply is by private water districts. The 
Jamaica Water Supply, and the Garden City Park Water District both have wells 
°®ar?y°, T Kl° Bob*re Banka° Commissioner of Garden City Park Water District 
could elaborate. Be can be reached through the Mane has set Highway Department. 

The facility was backfilled to grade with garbage—there was no mounding. The 
depth of cover (fill) on the old landfill ia unknown. The new landfill has 
approximately 3=4 feet of coyer. Scraps of metal and wood have been found 
uring excavation for the swimming pool. Ash was deposited in the old landfill 

primarily m the area where the stadium vas built. 

Additional information received from Mr. Dolan included: 10 September 
1962. Blueprint map of real property to be acquired by the Town of North 
Hempstead to be used for sanitary landfill... 

7 February 1984. Topographical map of northern landfill area. Prepared by 
Charles E. Ward, Inc. 

Aerial Photographs (date unknown.) 

Acknowledge—nt« 

1 have read the above transcript and I agree that it is an accurate summary of 
the information verbally conveyed to EA Science and Technology interviewers, or 
aa I have revised below, is an accurate account. 
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DENTON AVENUE LANDFILL - PHOTO LOG 

PhoftQ 

1-1 

Description 

and T?T a"°" the n°r£hern landfill area from Denton 
1-2 1-D. Residences along Maple Drive are viaible in the 
1 2 « Phot. X-l. Co—rci.l a.t.hli.hM.c. .1.., Hill.id. 

Avenue are visible in the right portion of Photo 1-2. 

ihL Vi" <320,,, f™ «"• oorth.tn bord.r of th. .ooth.ro 
hro landfill at th. tooth»*.t eonur of tha l.rg. rceharg. ba.io that A-11 separates th* i :11 ° 

1-3 

1-4 

1 —6 

1-7 

1-8  

separates the two landfill areas. 

Northwest view across the southwestern corner of the recharge basin to 
residences located along Maple Avenue. 

North view across the recharge basin to the northern landfill area. 
I08" in.th® photo are th* Gildings along Hillside Avenue, 

n, 6 u P°rtlon of the photo are a chain of blaek pipes which are 
landfill"" Vent® located «long the western edge of the northern 

1-5 Northeast view across the recharge basin. 

East-northeast view across the eastern portion of the recharge basin 
towards Denton Avenue (Figure 1-2). 

along the northern edge of the southern landfill area to the 
arden City Park Water District storage tank located along Denton 
venue. Tennis courts are located in the center right of the photo. 

Southeast view across the southern landfill area to the Jamaica Water 
hiii5"ijt0r*g" tttnk located alon8 Evergreen Avenue (Figure 1-2). A 
• tw ' part o£ th« athletic complex built above the landfill, is 
in e center of the photo. The ball field is lower in elevation than 
cne surrounding terrain. Tennis courts are located in the center left 
of the photo. 

South view across the southern landfill area to the parking lot inside 
cne Evergreen Avenue entrance to the athletic facility. The ball 
tieid is m the left center portion of the photo. 

Southwest view across the southern landfill area towards Evergreen 
venue (Figure 1-2). The facility in the center of the photo houses 

i °! pool. In the distance, center left of the photo, 
a e school located along the south side of Evergreen Avenue. Homes 

slong Leonard Boulevard are center right in the photo. 

West-southwest view across the southern landfill area to the homes 
located along Leonard Boulevard. The athletic field built above the 
northwestern corner of the southern landfill is visible. 

North view along Leonard Boulevard of the western perimeter of the 
southern landfill area. Monitoring wella located in this area were 
not visible during EA's site inspection. 

1-9 

1-10 

1-11  

1-12 



1. EXECUTIVE SUMMARY 

The Denton Avenue Landfill aite (New York I.D. No. 130008; EPA I.D. No. 

NYD9811ffi919), located southwest of the intersection of Denton and Hillside 

Avenues in New Hyde Park, is an inactive landfill that operated from 1953 to 

1966 (Figures 1=1 and 1-2; Photos 1-1 through 1-8). The property, owned by the 

Town of North Hempstead, consists of two 27-acre rectangular plots separated by 

s large recharge basin. Both landfills were constructed in old sand pits 

excavated close to the water table. There is no documentation of hazardous 

waste disposal at the landfill and the superintendent of the Town's Sanitation 

Department has described the waste material, in general, as municipal refuae. 

The southernmost landfill was closed in 1963. Upon closure of the northern 

landfill in 1966, a clayey fill material was applied to 90 percent of the 

landfill surface. Soon thereafter, methane gas began migrating into nearby 

homes. In the early 1970s, vents were installed in the affected homes, a 

trench backfilled with crushed rock was installed on the northern edge of the 

landfill, and vent pipes were sunk into the landfill mass to alleviate the 

problem. The Town of North Hempstead agreed to monitor gas on a weekly basis, 

and methane gas continued to be a problem at the northern landfill throughout 

the 1970s. In 1980. air monitoring of several other contaminants revealed only 

the presence of methane in the ground. In 1982, five ground-water monitoring 

well® were installed downgradient of both landfills and sampling revealed 

elevated concentrations of ammonia, lead, iron, dime thylnaphthalene, and 

several phthalates. For the purpose of HRS scoring, iron was used to confirm 

a release to ground water. A Nassau County Department of Health consultant, 

upon reviewing the analytical data, concluded that a plume of ground water 

1-1 



contaminated by iron and lead has migrated at least 800 ft downgradient of the 

north landfill site. Currently, the Denton Avenue Landfill property is the 

site of the Worth Hempstead recreational facility. Neither methane gas nor 

ground vater is currently sampled. 

The MRS scores are a. follows: Migration Score (S„) - 35.35. (Sgw - 61.15; 

Ssv - 0; Sa - 0), the highest attainable for this site; Fire and Esplosion 

Score (SFE - N/A) , and Direct Contact Score (SDC) - 0, because the northern 

fill area has reportedly been covered with more than 2 ft of capping material 

and the southern fill area appears to be adequately covered. There is a 

confirmed release of contaminants (iron) to the ground vater. It is 

recommended that the nest step of site investigation involve the evaluation of 

the horizontal and vertical estent of the ground-water contamination. This is 

eyond the scope of a Phase II study, and therefore, performance of a Phase II 

investigation is not recommended for this site. 

1-2 



2. PURPOSE 

The Denton *•««*»« Landfill site was listed in the Hew York State Registry of 

Inactive Hasardmsa Hastes Sites because it is an inactive landfill and ground 

water down gradient of the site contains low levels of contaminants. 

The goal of the Phase I investigation of this site was to: (1) obtain 

available records on the site history from state, federal, county, anl local 

agencies, (2) obtain information on site topography, geology, local surface 

water and ground-water use, previous contamination assessments, and local 

demographics, (3) interview site owners, operators, and other groups or 

individuals knowledgeable of site operations; (4) conduct a site inspection to 

observe current conditions; and (5) prepare a Phase I report. The Phase 1 

report includes a Hasard Ranking Score (HRS) and an assessment of the available 

information. 

2-1 



3. SCOPS OF WORK 

The Phsse I investigation of the Denton Avenue Lendfill .iee involved e .it. 

inspection by EA Science end Technology, as veil M record ...rehes end 

interviews. The following agencies or individual. v.r. contacted: 

CoaUft 

Mr. Robert Dolen 
Town Attorney 
Town of North Hempstead 
220 Plandome Boad 
Manhasset, New York 11030 
(516) 627-05S0 

Mr. Clyde Perro 
Commissioner of Solid Haste 
Town of North Hasps teed 
220 Plandome Boad 
Manhesset, New York 11030 
(516 ) 621-0906 

Mr. Anthony Cendele, P.E. 
Senior Sanitary Engineer 
New York State Department of 

Environmental Conservation 
Divison of Solid Haste 
SONY Campus - Building AO 
Stony Brook, New York 11294 
(516) 751-2900 

Mr. Larry 8«ae0 P.B. 
Public Health Engineer 
Office of Industrial and Hasardous 

Haste Management 
Nassau County Department of Health 
240 Old Country Boad 
Miseola, New York 11301 
(516) 535-2406 

Information 

Site History 

Sits History 

Site file 

Site file 

3-1 
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wiui° 

Office of Industrial and Hasardous 
"aste Management 

Nassau County Department of Health 
240 Old Country Koad 
Mineola, Hev York 11501 
<516) 535-3314/535-2406 

Mr. Kevin Halter, P.E. m. c-i /• « 
»~ York Sue. DtparCMnt of fiU/roforMtron 

.®®vfrOB®*otal Conaervation ^ 
°f Ha*ard0«® w««t« Enforcement 

JU wolf Boad 
Albany, Rev York 12233-0001 
(518) 457-4346 

Mr. John lannotti, P.E. - . 
Hev York State Department of information 

Environmental Conservation 
Bureau of Semedial Action 
50 Holf Boad 
Albany, Hev York 12233-0001 
(518) 437-5637 

Mr. Sari Barcoeb. P.E. „ „ 
Hev York State Department of *° file/ia*>«»*ion 

Environmental Conservation 
Landfill Operations 
Vatraao Boad 
Albany, Rev York 12205 
(518) 457-2051 

Mr. Peter Skinner, P.E. gt, ,. . 
Hev York State Attorney file/information 

General's Office 
Boom 221 
Justice Building 
Albany, Hev York 12224 
(518) 474-2432 

T'~t"<,/Hr- Cs.rli. Hod... Sit. fll, 
Nev York Stake Department of Health 
Bureau of Tezie Substances Assessment 
Nelson A. Soekefeller Empire Staee Plaaa 
Corning Tover Building, Boom 342 
Albany, Rev York 12237 
(518) 473-8427 
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Hr° Covey, P. 8. 
Hew York Seat# Department of Health 
c® *?n A* Haekafallar Empire State Plaaa 

8 >«ilding 
Albany, {few York 12237 
(518) 473-4637 

Mr. Rocky Paggioae, Atty./ 
nr. Louis A. Bvane, Atty. 
Hew York Seats Department of 

Environmental Conservation 
7MXZi0* °£ Kavi«"»®ntal Enforcement 
*02 lUurosicek Avcnot 
White Plains, New York 10601=5381 
(914) 761-6660 

Mr. Marsden Chen, P.E. 
New York State Department of 

Environmental Conservation 
Bureau of Site Control 
50 Wolf Road 
Albany, Rev York 12233-0001 
(518) 457-0639 

Nr. John W. Osard 
Senior Wildlife liologise 
Hew York State Department of 
u-f^T^T0™®06®1 CoB®«rvaeion 
Wildlife Resources Center 
Significant Habitat Onit 
Delnar, Hew York 12054 
(518) 439-7486 

Mr. Perry Kats 
O.S. Environmental Protection Agency 

Region II ^ y 

Room 757 
26 Federal Plase 
Hew York, Hew York 10278 
(212) 264-4595 

Information RrOTli Yrr* 

CoiMimty Water Supply Atlas 

Ho file/information 

Site file 

Significant habitats 

No file/information 

Mr. Don Myets „ 
CM.f Offieir £"! 
?•"«" Comity fetartme ., H..lth Q°* 7 

240 Old Country load 
Mineola, New York 11501 
(516) 535-2201 
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Gob trap 

Mr. Doug Plea 
Hew York State Department of 

Bnvironmental Conservation 
Division of Water 
SUNY Campus - Building 40 
Stony Brook, New York 11794 
(516) 751-7900 

Mr. Dave Bartow 
Assistant Fire Marshal 
Masseu County 
899 Jerusalem Avenue 
Uniondalc, New York 11553 
(516) 566-5800 

Mr. Mirando 
Public Works Superintendent 
Garden City Water District 
351 Stewart Avenue 
Garden City, New York 10923 
(516) 742-5802 

Mr. Leonard Falco 
Superintendent 
Franklin Square Water District 
P.O. Bos 177 
Franklin Square, New York 11010 
(516) FLA=0790 

Mr. Michael Steban 
Water Superintendent 
Manhasset - Lakeville Water District 
170 East Shore Road 
Manhasset, New York 11030 
(516) 466-4413 

Mr. HaroId Morgan 
Town Engineer 
Town of Bempatead 
220 North PIandone Boad 
Manhasset, lew fork 11030 
(516) 794-8300 

Mr. Beefcer 
Engineer 
Jamaica Water District 
410 Lakeville Road 
Lake Success, New York 11042 
(516) 488-4600 

Information Hfrf1jTrff 

Well logs 

Information regarding the 
threat of fire and/or 
explosion at the site 

Public water supply 
information 

Public water supply 
information 

Public water supply 
information 

Public water supply 
information 

Public wafer supply 
information 
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Information 

Mr. George Lee 
District Superiatesdaat 
Albertson Water District 
184 Shepherd Lens 
Roelyn Heights, New York 11577 
(516) 621-3610 

Mr. Joseph Pssssriello 
District Supervisor 
Mineols Village Water District 
167 Ela Place 
Mioeola, New York 11501 
(516) 746-0750 

Mr. Whiteside 
Superintendent 
Long Island Water Corporation 
733 Sunrise Highway 
Lynbrook, New York 11563 
(516) 593-1000 

Mr. Mahoney 
Port Washington Water District 
P.O. Box 432 
38 Sandy Hollow load 
Port Washington, New York 11050 
(516) 707-0171 

Mr. Joseph Palogonia 
Superintendent 
West Beapatead - Heapstead Garden 

Water District 
575 Birch Street 
West Heapstead, New York 11552 
(516) 483-1180 

Public water supply 
information 

Public water supply 
information 

Public water supply 
information 

Public water supply 
information 

Public water supply 
information 
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4. SITE ASSESSMENT - DENTON AVENUE LANDFILL 

*•1 SITE HISTORY 

The Denton Avenue Landfill site is an inaccive Undfin located approxifflaCely 

0.5 mi north of the Village of New Hyde Park in the Town of North Hempstead, 

Nassau County, New York. The landfill consists of Cvo separate 27-acre 

rectangular plots separated by . Urge recharge basin (Appendix 1.1-1). 

The Town of North Hempstead established the landfill in the early 1 950s on the 

southern parcel, purchased from the Flatlands Sand and Gravel Company. Thi. 

portion of the facility was closed in 1963 and i. now the siee of the North 

Hempstead recreational facility (EA Site Inspection, 20 January 1986 and 

Appendix 1.1-1). ^ northern landfill was developed in 1963 on property 

purchased from Eugene C. DeP.squale in 1962. This landfill v«8 closed in 1966 

and ls currently an undeveloped field (Appendixes 1.1-1 and 1.1-2). The 

material accepted at the Denton Avenue Landfill has been described by a super

intendent of the Town a Sanitation Department as municipal refuse. The only 

waste accepted from industrial sources was wood and cardboard (Appendix 1.1-1). 

During routine site inspections in 1977, a NCDOB inspector observed that 

excavated refuse from the southern landfill consisted of vell-decomposed 

material with only some larger wood pieces and plastic and metal material being 

visible (Appendix 1.1-3). 

Landfilling operations began in the southern parcel in 1953 on property 

originally used as a sandpit by the Flatlands Sand and Gravel Company. The 

land was completely excavated to at least 45 ft below grade. In some portions 
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of Che property, ponded water was observed by eyewitnesses, suggesting the 

excavation extended to or below the vaeer table or a perched water condition. 

The entire floor of the site was reportedly covered with refuse and then an 

intermediate cover was added to start a new lift. There was also an * 

incinerator purchased with this property in the early 1950s. The Town of Worth 

Hempstead eveneually built an additional incinerator in 1953. The incinerators 

burned most of the estimated 350-400 tons of garbage accepted at the landfill 

each day (EA Site Inspection and Appendixes 1.1-1 and 1.1-2). A total of five 

lifts brought the excavated site to grade in 1963. and this portion of the 

landfill was closed and replaced by the northern section (Appendix 1.1-1). 

The northern plot of the Denton Avenue Landfill is approximately the same sise 

as the southern fill area and was also originally used for sand and gravel 

mining. (Town officials believe Hr. DaPasquale obtained the property from 

Colonial Sand and Stone Company (Appendix 1.1-2).) This excavation extended 

close to the water table as indicated by the presence of ponded water on the 

bottom of the original pit. Landfilling, in this section began in 1963, and 

reached capacity in 1966 (Appendix 1.1-1). Following closure, a clayey fill 

material from excavation activity for extensions to the Northern State Parkway 

was used to cower 90 percent of this seetion of the landfill. In some areas, 

the cover was reported to be 4 ft thick (Appendixes 1.1-1 and 1.1-2). 

After the final cover was applied to the northern landfill, methane gas began 

migrating into nearby homes (Appendix 1.1-2). In the early 1970s, several 

abatement techniques were initiated to alleviate the problems. Vents were 

installed in the affeeted homes and a trench was dug about 150 ft south of 

Hillside Avenue, on the northern edge of the landfill and backfilled with 
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crushed reck. Ia addition, vene pipes were sunk into Che landfill mass 

(Appendixes 1.1-2 and 1.1-4). On 21 September 1976, representatives of the 

NYSDEC and the NCDOH collected gas samples in the landfill area as well as 

points outside the perimeter and found that the problem was still not in 

control. A hole dug in the ground at the venting trench eaught fire after 

applying a lighted match to it, and continued to bum for at least 15-20 

minutes. The fire continued to burn despite efforts to extinguish the flames 

and it was necessary for one of the Town's employees to obtain a sprinkler 

truck in order to eliminate the fire (Appendixes 1.1-4 and 1.1-5). As a result 

of their findings, the NYSDEC on 27 September 1976, called for corrective 

action of the problem along with a program of routine gas monitoring and 

surveillance. The Town of North Hempstead agreed to take gas readings on a 

weekly basis (Appendix 1.1-5). 

In 1977 , the U.S. EPA changed the air standards for the area and the 

incinerators at the Denton Avenue Landfill, still being used to bum raw 

garbage for another landfill, had to be shut down. In 1978, development of 

recreational and athletic facilities began. Several ball fields, a physical 

activity center, and a stadium were built over the southern landfill. About 

the same time, a senior citizens facility and organic gardens were built on the 

northern facility. Later that year, a golf driving range replaced the organic 

gardening facilites (Appendix 1.1-2). In September 1978, an inspection of this 

area by Chief of the Garden City Park Fire Department revealed stressed 

vegetation and scars of a fire where the ground had cracked (Appendix 1.1-6). 

A reinspection of the site in October revealed methane to be present in other 

portion# of the site as well as the driving range. Headings were taken in the 

basement of the Police Soy's Club building excavation, and the presence of 
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ane was confirmed. As a result, it was recommended that some type of 

anting, eicher external or internal be incorporated into the building plans. 

No action was deemed necessary in the area of the driving range (Appendix 
1.1-7). 

developing in Suffolk County and other communities during late 1979 and 

y 980 created public health concerns over toxic gas emissions from land

fills. As a result, a program of air monitoring at ten landfills in Nassau 

County commenced in June 1980. The Denton Avenue Landfill was included in the 

ten landfills surveyed. Sampling for total hydrocarbons <THC), methane, and 

vinyl chloride revealed only the presence of methane in the ground at the site. 

Samples taken downwind of the sampling points indicated that any methane 

escaping from the ground was quickly diluted by the ambient air (Appendix 
1 . 1 - 8 ) .  

1981, Fred C. Hart Associates (FCH) filed an inspection report of the Denton 

venue Landfill with the U.S. EPA. The consultant concluded chat the recharge 

basin between the two landfill, and nearby wells should be sampled to identify 

any leachate contamination. FCH also recosmended additional vinyl chloride 

surveying with an organic vapor analyzer (Appendix 1.1-9). 

^On 11 and 12 November 1982, five monitoring wells were installed reportedly 

downgradient of the Denton Avenue Landfill under the supervision of NCDOH. 

Ground water in the vicinity of the Denton Avenue Landfill was reportedly 

determined to flow from east to west and it was decided at the time that the 

wells should be installed downgradient (west) of the two portions of the 

landfill (Appendixes 1.1-1 and 1.1-10). Drilling was performed by Layne-Nev 
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fork Company, I„c. aod the NCDOH consultant ... ERM-»orth..st. Both tha north 

•Oh south landfill sitaa had two walls instslled, 95 snd 120 ft daap, on thair 

vastam b.rd.r. and . fifth wall (100 ft daap) was installed spproaimately BOO 

ft waat of th. northam l.ndfill on th. proparty of tb. Willi.. Bowi, School. 

During EA", 20 January 1966 sit. raconnaissanca. an atta.pt ... ..da to locata 

Wall. DA-4 and DA-5 (raportadly loc.tad wast of tha southam portion of tha 

sita), howaver. tha walls wara not located. On 22 Wovamber and 3 December 

82, ground wecer waa collected fro. the five monitoring walls by HCDOR 

personnel and analysed by tha WCDOH laboratory for U.S. EPA priority 

pollutants, an aap.nded list of heavy metals, and general water quality 

parameters. 

Aa a result of the NCDOH ground-water sampling program in 1982, ERH-Northeast 

ncluded that a plume of ground water contaminated primarily by iron and lead 

has migrated at least EOO ft downgradient of the north landfill site. 

ERM-Northeast recommended that: 1) the well, should be sampled regularly for 

least a year to evaluate average annual and maximum plume concentrations; 

2) the head relationships between the upper glacial and Magothy aquifers should 

be quantified; 3) the extent and permeability of the fill at the north site 

should be determined; and 4) both sites should be regarded with additions to 

the covers, if warranted, in order to decrease infiltration and leachate 

generation (Appendix 1.1-1). 

Currently, the Denton Avenue Landfill property is the site of the North 

Hempstead recreational facility. The only problems encountered at the south 

landfill site are related to land settling. Methane gas has presented 
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problems «e the newer landfill (northern porcion) but is no longer e sap led. 

The Town Attorney hea indiceted that neither methane nor ground water ia 

currently sampled at the site (Appendix 1.1-12). 

4.2 SITE TOPOGRAPHY 

The Denton Avenue Landfill ia an inactive municipal landfill located at an 

elevation of approximately 100 ft above MSL. The aite. aituated on the meat 

aide of Denton Avenue in Hew Hyde Park, conaiata of two separate 27-acre 

rectangular plots separated by a large recharge baein (Appendix 1.1-1). The 

entire aite is bounded on the north by Hillaide Avenue, on the south by 

Evergreen Avenue, and on the west by Leonard Boulevard and Maple Drive 

(Appendix 1.2-1). Regional, as well aa local slope, ia less than 3 percent. 

The southern landfill is currently the aite of a town recreational facility, 

and the northern portion of the landfill is an undeveloped field. 

Prior to landf illing, the property was used for a and and gravel mining. Both 

portions of the landfill reportedly originated as gravel pita and were 

eventually filled to grade and covered (Appendix 1.1-1). Aa a result of 

hazardous methane gas conditions in the northern landfill, the Town of North 

Hempstead installed a treneh along the northern edge of the landfill, 

approximately 150 ft south of Hillside Avenue. The trench was then backfilled 

with crushed roek. Along the western periphery and in other areas0 vent pipes 

were sunk into the landfill (Appendixes 1.1-2 and 1.1-4). 
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Situated along the eastern edge of the site are the Boy's Club and Department 

Public Work o (DPW) facilities built on the edge of or immediately adjacent 

to the northern and southern landfills, respectively. The DPW facility is 

located on the former site of the incinerator. Pioneer Mason Materials, a 

concrete plant, is situated between the Boy's Club and the DPW facilities. The 

nearest residence is approximately 0.14 mi to the west along Maple Drive. To 

the north of the site along the south side of Hillside Avenue are comercial 

establishments, while to the south of the entire site there is a school and an 

industrial area. The homes and businesses immediately surrounding the Denton 

Avenue Landfill are supplied by public water (Appendix 1.2-2). The nearest 

surface water is two golf course ponds located approximately 2 mi south of the 

site. Based on a 1980 survey performed by the HCDOH, surface water runoff from 

the site is expected to reach the large recharge basin that separates the 

northern and southern landfill areas (Appendix 1.2-3). This, along with the 

existence of other recharge basins within the immediate vicinity of the site, 

is expected to pre-clude site runoff from reaching the two ponds. 

4.3 HYDROGEOLOGY 

The Denton Avenue Landfill site is directly underlain by Pleistocene Age 

glacial outwaah deposits, which are in turn underlain by the Cretaceous Age 

Magothy Formation, the Clay Member and Lloyd Sand Member of the Cretaceous Age 

Raritan Formation, and finally by Precambrian Age gneiss and schist bedrock 

(Appendix 1.3-1). Based upon the geologic logs available for Wells DA-1, DA-5, 

H17, and N3673, the Pleistocene outwash deposits in the vicinity of the 

landfill are estimated to be approximately 85-120 ft in thickness, and composed 

of stratified medium to coarse sand and gravel (Appendixes 1.1-1 and 1.3-2). 
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The Magothy Formation locally appears to be approximately 325 ft thick 

(Appendix 1.1-1). Of the five .onitoring veil, in,celled ec the Dencnn Av.nn. 

site, only cvo reporcedly penecraced che Hagochy. Welle 0A-1 end 

DA-5. hovever, only penetrated 5-10 ft of the fomation (Appendix 1.1-1) .„d, 

thue. do not provide additional choracteritation. Regionally, che Hagothy 

Foneation generally "conetet. chiefly of fin. .ic.ce.„. ..„d, ..„dy cl.y> lnd 

Play.  The colore are u.u.lly gray, white, pink, or red, lignite, pyrice. end 

iron oxide concretion, are coenon throoghont. Gravel occnr. in a zone at the 

bocto. and in len... at eonevh.t higher alticnde." (Appendix 1.3-1). 

The Clay »e»b,r of the Raritan Foneation i. e.tin.ted to he approxinetel, 

130 ft in thickneaa. Generally, thie unit "conaiata of about 100-300 ft of 

relatively i.p.ne..hle .olid and ailty clay, u.„ll, dark grey and Ug„itic 

zone. (Appendix 1.3-1). The Lloyd Sand needier of the Raritan Foruation ia 

eatinated to he approxinately 200 ft in thickneae. Thi. nenber i, a ..ratified 

depo.1t of diacontinuou. layer, of .and, gravel, e.ndy clay, eilt, and clay 

(Appendix 1.3-1). 

All freshwater supplies in Nassau County are derived from ground water. 

Swarenski (1963, Appendix 1.3-1) defines the "principal aquifer" as "that part 

of the Hagothy Formation which occur, from about 50 ft below sea level downward 

Co the top of the clay member of the Raritan Formation. In places, moreover, 

aquifer includes Pleistocene deposits which blanket the Magothy or lie in 

channels cut into it." This indicates chat che Pleistocene upper glacial 

aquifer and Magothy (principal) aquifer are hydraulically connected, and for 

purpose of H8S, will be considered as a single hydrologic unit. Both che 
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"PHr CPl.i.tocen.) depo.it. and the Korm.cio„ 

developed by veil, for public v.cer .upply (Appendix.. 1.3-3 .nd 1.3-4) ,„d for 

the puxpo., ,f aRS .« d..ign.ced .. the .quifee of concern. Although the 

Lloyd Sand Mp.r o£ th, FonMCion h>i bMn develo(wj ^ ^ wii< ^ 

the Hxnhee ee c—Lekev i 1 le Water Di.trict and on. veil of the J ..ice Water 

Di.trict, thi. e,„ifer i. dir.ctiy overl.in by the chick confining 

p rmeability) Clay oetaber of che Raritan Formation (Appendix 1.3-1). 

Additionally. each of chea. ..n. i. only one „ uhich (upply 

each of Che cvo vater di.trice.. The remainder of Che veil, for each of the 

tvo di.trict. are completed in the upper glacial and Hagothy depo.it, 

(Appendixe. 1.3-3 and 1.3-4). Therefore, the Lloyd Aquifer .ill not be 

concidered further by the Phaae I inve.tigaeion. 

Recharge to the upper gl.ct.l portion of th. equifar „f concern i. derived 

entirely fro. precipitation. Recharge to th. hagothy portion and Lloyd aquifer 

i, derived fro. the do.nv.rd movement of vater fro. each overlying aqutfer. !„ 

general, recharge to the lover aquifer, occur, near th. center of Long I.l.nd, 

vhile discharge i. to the ocean or Long I.l.nd Sound (Appendix 1.3-,,. The 

average annual precipitation in the are. i, reported to be approximately 

43 in., 0f which aboue 50 percent (22 s •> .• P rcenc w z . 5  m.) is estimated to infiltrate to the 

».ter table (Appendix 1.3-1). The remainder of th. precipitation i. returned 

to the atmoapher. b, evapotranapiration. except for runoff to .cream.. 

B..«d upon four of th. moot tor tog veil, to.t.ll.d for th. HCDOH at the Denton 

Avenue Landfill, depth to ground vater in 1982 i. eatimated to be approximately 

81 ft belou grade, aa compared to a auggeated depth to vater of 45 ft belou 

grade reportedly ob.erved in the b... of th. .and pit in th. early 1950.. 
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»"ed upon the 7 December 1982 u.t .r  level eUv.tion ia the .am. f„„r veUl, 

Pi- that me..„red in fiv. M„byi preTtou,ly „i. t iBl> ob,e„,tim MlUi EB| 

determined thee local ground-vac.r flov direction i .  cov.rd the ve.t  and 

»e.t- .ouch.«.c at a calculated rate of 0.76 ft/day (Appendi,  1.1-1).  ttll  

conp.res v.li  »lth th. ngion.l  grouod-v.t .r  flov direction reported by 

Donaldeon end g0.r.lk. (Appeal,  1.3-5).  , i thi.  3-.t  of th.  eite.  th.  aquifer 

Of concern he. been developed by .ey.„ Hanh.. .et-L.k.,i l l .  W.t.r  Di.trict 

- l ie.  CO Port Wa.hingcon W.t.r  Di.trict veil , .  fiv. 4lb.rt ,0,  Diitriet 

-lie. three WiUi.ton Perk Water Di.trict veil., four Garden City P.rh Water 

Di.trict veil,. four Mineola Village W.ter Di.trict ..11., five Garden City 

Wafer Di.trict .ell,, ten J„.ic, w.t.r Di.trict veil., one Pl.invie. w.ter 

Di.trict .ell, cvo Franklin Square w.ter Di.trict ..11,. and on. W.,c 

Henpste.d-Hettpet.ad G.rd... w.t.r Di.trict The .re. within 3 „i of th. 

.ice 1. ..rved by the eleven aforenentioned water di.trict,. Appendir 1.3-4 

provide. . u.t of the active public ..11. located .ithin 3 .i of the ,ite. 

^•4 SITE CONTAMINATION 

Tyjcb and Oui»nf^firn 

TH. Denton Ave... Landfill operated fro. 1,53 to 1*S under the To.n of Worth 

P ad. Ho documentation emat. with .pacific information regarding aoy 

harardoue material, ac the site but a superintendent of the Town's 

sanitation Department de.cribed th. ...ce ..teri.l in general .. ..nicip.1 

refu... Th. only indu.tri.l ...t. eccepted ... wood and cardboard (Append 11 

1 . 1 - 1 ) .  
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GxsmtUi&L&z 

nd water m the vicinity of the Denton Avenue Landfill vac firae sampled i 

Hovember HE by HCD0H petloo08l .nd .D.lyeed (or „.s. EPA priorl[y polUtant( 

*" "P"<- U" °£ h"** ~"1' - .-"I -car quality parsers. u . 

ember HE sampling program, an elevated concentration of aaaonia (11.0 

"8/liter) ua. detected in monitoring .ell DA-1. All five .ella campled 

contained elevated concentration, of lead (0.05-0.62 mg/liter) and iron 

(21.0 75.0 mg/licer), .11 of which are above che He. York Scat. CI... OA 

ground-water atandarda. Four of the five .,11. ..mpUd contained elevated 

concentration, of manga..,. (0.05-62.0 mg/liter). Ho volatile organic 

compound., Pa. 0r pe.ticide. ..re detected, y.riou. pheh.l.te. ranging in 

concentration fro. , ,0 to 22.0 ppb were found in ground ..ter collected in 

.ell. 0A-1, DA-2, and DA-3. Dim.thyln.phth.lene (76.0 ppb) ... detected in 

.ell DA-A 'Appendire. 1.1-, and 1.1-U). Altbougb there 

sampling of background ..ter quality, ERM .elected five nearby previoual, 

existing ob.erv.tion ..11. for comparison of the shove downgradient 

ground-water quality data .ith ambient condition., three of eh. five 

previously exi.tin, .ell. .re acr.ened in the glacial ..diment similar to the 

five DA-..rie. ..u. located doragradient. The existing quality data include. 

only at.nd.rd . . ter quality parameter,  (no organic.) for v.riou. times between 

19)9 and HE (Appendix 1.1-1, T.bu 10_n. th< re<uU, reUtiv,ly 

The iron concentration reported for che ambient conditions (0.19-2.9 

mg/liter) is considerably less Chan chat reported for che DA-aeriea well. 

<21-75 mg/liter) downgradient of the Denton Avenue landfill. >.««.. of the 

general con.i.teney of the 197 9-19E quality data and that the groundwater 

Ho. rate i. only about 0.76 ft/day. the., dec. are currently con.id.red 
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representative of ambient conditions. Specifically, Well 8S94 (located about 

3,000 ft southeast of the siee) was sampled in August 1982 (about 3 months 

prior to the DA-series wells). The iron concentration of the Well 869A sample 

wae less than 0.5 mg/liter compared with 21-75 mg/liter in samples from the 

DA-senes wells. This is considered a significant (greater than 10 times) 

increase, and thus for HBS scoring confirms a release of contaminants to the 

ground water. 

Surface V'ffftr 

No data available. 

Soil 

No data available. 

ALs 

No data available. 
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DENTON AVENUE LANDFILL 
TOWN OF NORTH HEMPSTEAD, NASSAU COUNTY 

^ AV*°U« L"*tin .oath..., of the intersection of 

Denton ,„d Hill.id. Avenue. i„ Ho. Hyde P.rk, i. i„.oti»e l.odfill ch.c 

operated from 1953 to 1966. The property, owned by the To»o of Horth 

Hempoteed. tonei.t. of too 27-.cr. rectangular plot, aep.rated by . l.rgo 

recharge be.in. Botb l.ndfill. .ere con.tructed in old .and pit. erc.v.ced 

do.. to the water table. There i. no docom.nt.tion of hatardoo. ...te 

diapo.al at the l.ndfill and the aoperintendent of the Town'. Sanitation 

Department baa d.acribed the ...te material, in general, a. municipal refuae. 

lb. aouthernmoat landfill ... clo.ed in 1 963 . Upon clo.ure of the northern 

landfill i, 1966, . clayey fill material ... applied to 90 percent of the land

fill. Soon thereafter, methane ga. began migrating into ...rby horn... I„ th. 

«rly 1970., vent. ..re inat.lled in the affected home., . trench backfilled 

»ich cru.hed rock ... Uncalled on the northern edge of the landfill, and vent 

Pipe, .ere .unk into the landfill co ,u.vi.te the problem. The To»n of 

North Hemp.tead agreed to monitor g.. „„ . ...kly ba.ia, but methane ga. 

continued to be a problem at the northern l.ndfill throughout the 1970.. I„ 

'980, air monitoring of aeveral other contaminants revealed only the presence 

of methane in the ground. In 19S2, five ground-eater monitoring .ell. .ere 

inat.lled do.ngr«dient of both l.ndfill. .„d .«.pii„g revealed elevated 

conc.ntr.tion. of ammonia, iron, dimethylnaphthalene. and .ev.r.l phthal.te.-

For the purpo.. of HHS .coring, iron ... „..d to confirm a relea.e to ground 

"•ten. The Na.a.u County Department of Health conaultanc. upon reviewing the 

analytical data, concluded th.t a pl„.. „f ground ..t.r contm.in.ted by iron 

.nd lead ha. migrated at lea.t 800 ft do.ngr.di.nt of th. north landfill aite. 

Currently, th. Denton Ave... L.ndfill property i. th. .it. of th. Horth 

Hempoteed recreation! facility. »,ith.r methane ga. nor ground ..t.r i. 

currently sampled. 
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Gretme Water Route Worn Sheet 

Rat.*; Faster Assignee value Mutt, 
•Ci'Cie Onet ette> .Score Mai 

SCON 
Mel. 

(Section 

0) Observes Release 0 (45^ 1 45 43 3.1 

• ©bserveo release as given a aeere ©t 43. proceeo lettne 0. 
• observes isteaae is given s score of 0. crocooo to ane 0. 

GO Route Characteristics 3.2 
Oeotn to Aeuifer of 6 1 2 3 3 6 
Concern 

Met Precaution 0 13 3 1 3 
Permeability oi the 0 13 3 1 3 
Unsaturates Zone 

Pnysieat Sute 0 13 3 1 3 

Tout Route Characteristics Score IS 

ED Containment 0 13 3 1 3 3.3 

ED Waste Characteristics 
ToBicrtyrPorsiatence 0 3 0 9 13 iS^lQ 1 
Maaarsous Waste Q3 4 3 3 7 8 1 
Quantity 

18 
1 

3.4 
18 
> 

Tou- Waste Cnsractenstics Score 19 21 

0D TARGETS 
Ground Wate* Uae 0 1 (3) 3 3 6 9 
Distance to taeares: 1 0 * 6 fi 10 1 35 4C 
Well'Population 1 13 16 18 22 
Serves J 34 3C 33 @ 40 

3 5 

7ota Targets Score 41 49 

OS It line 0 is 45. multiply 0 A HI A FTL 
" ,,n* 0 '» 0 multiply 0 a Qj * 0 n 0 1. 5,055 5?.:u: 

® Dtvioe line 0 by 37.330 ano multiply by 160 Sg„ <* 61.15 

FIGURE 2 
GROUND,WATER ROUTE WORK SHEET 



Surface Water Route Wont Sheet 

Rating factor 

| B Oaitrtw Release 

Assignee Value 
t Circle Onet 

4S 

Score I Ma* I *•» 

® eOservee release is given a value ol 45. protest) Id Snc 0. 
* coaervoo release to given a value of 0. proceed to tine 0 

| B Route Characteristics 
^Te'rrim^'oP* *n° lM*,van'n9 12 3 
l-yr- 24-hr. Rainfall 0 1 © 3 
©•stance to Nearest Surface 12 3 Water yZS 
Physical Slate (§) 1 2 3 

[ IS Containment 

Tots' Route Characteristics Score 

1 2 3 

0 Waste Characteristics 
Tosicity'Persistence 
Hazardous Waste 
Quantity 

3 6 8 12 IS 18 
©  1  2 3 4 9 0  7 8  

Score | (Section) 

13 

4.1 

4.2 

0 Ta'pets 
Surface Water Use 
Distance to a Senaitive 
Environment 

Population Served/Distance 
to Wate* intake 
Downstream I? 

0 ©.vide line 0 by §4.350 and multiply by too 

76 

1 £) 3 3 6 9 
1 2 3 2 0 6 
4 6 8 10 1 0 40 16 18 20 

40 
30 32 35 40 

S # w  -

4.5 

Tou: Targets Score 6 55 

B 8 E 0 
0  0  0 * 0  64.350 

FBGURE 7 
SURFACE WATER ROUTE WORK SHEET 



Air Reul* Worn Sneet 

Rating Facte I Aat^neo Van* 
| iGircte One* • 

Pun* 
pne* Seer* Mas 

Sccre 
*e». 

Secnont 

0 Observed Release 0 as i 0 AS j s.t | 

Oat* and (Location: 

Sampling Protocol. 

If tin* 0 UO. the 2a • 0. Enter en line 0 
If line 0 ia 43. men proceed to Una 0 . 

ED Waste Characteristics 
Reactivity and 
Incompatibility 

Toxicity 
Hazardous Waste 
Quantity 

0 12 3 

0 12 3 
0 1 2 3 4 3 7 0 

Total Waste Characteristics Score 

ED Targets 
Population Witnin 
4-Miie Radius 

Distance tc Sensitive 
Environment 

Lang use 

0 9 12 IS 18 
21 24 27 30 
0 12 3 

0 12 3 

| Total Targets Score 
I•  A. U •  •  

39 

0 ,=, _ 
Multiply (Tj n 0 a 0 3S.10C 

ED Divide line 0 by 33.10C ans multiply Dy ICS S8® Q 

FIGURE 9 
AIR ROUTE WORK SHEET 



s »» 

Grounowster Route Seer* «Sgw) 
61.15 3,739.32 

Swrfeea Watar Mama Scora tS8w) 
0 0 

I Air Reuta Seora (S«) 0 0 

3,739.32 

s t .  •  ' I  •  sf Y///X///// 
/̂Zvyy/y// 61.15 

r * 3 3 3 3 3 ̂ * 3 3 

/vaZVAV// 35.35 

FIGURE 10 

WORKSHEET FOR COMPUT8N6 SM 



Fee ane Espteaton Wp'a $n#»: 

Ratine Feetor | Assignee vaiue 
| <Circle Onei 

| Mult* 
| P"e? Score Met 

Seare 
Set. 

iSectiom 

ED Containment 1 9 1 3 7.1 

Waste Cnaraeteristiea 
teect Evidence 0 9 1 9 
^portability 0 1 3 3 1 9 
Reactivity 0 1 2 9 1 9 
^compatibility 0 1 3 9 1 3 
Hazardous Waste 0 1 3 9 4 5 8 7 8 1 e 
Quantity 

9 4 5 8 7 8 1 

Total Waste Characteristics Score 20 

Targets 
©•stance to Nearest 0 1 3 3 6 3 1 S 
Reputation 

Ehstance to Nearest 0 1 2 3 9 
Building 

9 

Distance to Sensitive 0 1 2 3 1 3 
Environment 

tans Use 0 1 2 3 1 3 
Population Within 0 1 3 3 4 3 1 3 
2-Miie Radius 

Ej'iSings Witmn 0 1 2 3 4 3 1 5 
2-Mne Radius 

7.3 

Tota: Targets Score 24 

^ Multiply G] » OP a Qj 1.44C 

tense line 0 by 1.440 and multiply by 100 Sy{« N/A 

FIGURE 11 
FIRE AND EXPLOSION WORK SHEET 



Direct Contact Work t>Wfl 

Acting Factor 1 Assignee vame 
| lC«reie One) 

I J » 1 pner | 
Ma* 

Score 
' A#f. 
(Scetion) 

ED ObMnaoiMiMM G) 43 1 1 ° 45 3.1 I 

| it Mm 0 is *3. p*o& 
J 9t line Q to 0. prgcM 

Md id Una 0 
id to tine 0 

I E Accessibility 0 1 ?(J) 1 3 3 e.2 I 
E Contentment (9 13 1 0 15 9.3 
PI waste Chcfsetensnes 

Toiiclty 2 3 9 0 13 9.4 1 
E Targets 

Population Witfien e 
l«Miie Radius 

Distance to a 
Cntieaf Maditat 

e i 

<3,1 

2 3 A(T) 

2 3 

4 

4 

20 

0 
20 

12 

8.3 1 

Tou' Targets Score ' 20  32 

' 

E " ,,n« 0 »*5 multiply 0 a 0  b 0  
If line 0 is 0. multiply 0 « 0 « 0 s 0  0 21.60C 

' 
E Divioe line 0 by 21.600 ano multiply by 100 fgc " 0 

FIGURE 12 
DIRECT CONTACT WORK SHEET 



DOCUMENTATION RECORDS 
FOR 

HABAEIB BiKIK S78TXM 

IJSIBBElIilHai As briefly as possible, summarize the information you used to 
8M *Te J*/*®11 <••«•• Mw«te quantity - 4,230 d^ums JIu. 
each enrrv7^!L|8 K ?jUvgeS T^e #ourc* of information should be provided for 
of the d«u^t! a blbli°graphiC"t7Pe refereace» Include the location 

FACILITY NAME: Denton Avenue Landfill _ 

LOCATION: —TflVP nf North Hmtmatead. M«mm Cnnwfry 

DATE SCORED: 17 February 1987 

PERSON SCORING: —EA Sci^np anJ 

PRIMARY SODRCES(S) OF INFORMATION (e.g., EPA region, state. FIT. etc.) 

Nassau County Department of Health 
![®w_T°rk ®t#te Department of Environmental Conservation 
tA Site Inspection, 20 January 1986 

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION: 

COMMENTS OR QUALIFICATIONS: 

Hazardous waste disposal at the site has not been documented. 

<«*> b..«J ™ increase it tk. 
"k;!" ??.'? lro" la «r»ad water down,radiant of the aite tampered to 
ambient conditions established at a well located approximately 3,000 ft 
*^UCJ"®°Uth®aBt of th« "to wl>ich was sampled approsimately 3 months prior to 
the downgradient wells (Chapter 4.4). 

No viable overland route for surface water exists. 
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GROUND WATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected (5 maximum): 

Iron. 

Reference: 1„ 

Assigned value • 45 

Reference: 2. 

Rationale for attributing the contaminants to the facility: 

The concentration of iron (21-75 mg/liter) in the November 1982 ground water 
dovngradient of the site (DA-series wells) is considerably higher (>10 times) 
than ambient conditions (<0.5 mg/liter) established at Well 8694, which is 
located approximately 3,000 ft south-southeast of the site. Although the 
upgradient well was sampled approximately 3 months prior to the DA-series 
wells, the data are considered adequate for a preliminary SCT because the 
wells are completed at similar depths, and the calculated ground-water flow 
rate is only about 0.76 ft/day. 

2 ROUTE CHARACTERISTICS 

BfiPth to Aquifer of C«»if.»ni 

Name/description of aquifer(s) of concern: 

Depth(s) from the ground surface to the highest seasonal level of the saturated 
zone (water tablets]) of the aquifer of concern: 

Depth from the ground surfaee to the lowest point of vaste disposal/storage: 

Depth to aquifer of concern: 

2 



Se£_EK£iaifcA£iaa 

Mean annual or seasonal precipitation (list months for seasonal): 

Mean annual lake or seasonal evaporation (list months for seasonal): 

Net precipitation (subtract the above figures): 

fermfigbilitv of Pnnm-..rilped znnf 

Soil type in unsaturated zone: 

Permeability associated with soil type: 

Phviiifigl Sfcflfo 

3 CONTAINMENT 

Contaliym^ 

Method(s) of waste or leachate containment evaluated: 

Method with highest score: 

3 



4 WASTE CHARACTERISTICS 

Jjaucxtv FffiTfljiffiifiinfiitin 

Coapound(e) evaluated: 

Iron. Reference: 1. 

Compound with highest score: 

Iron "18. 

Reference: 2 and 25. 

Hazardous w^^flnititiY 

Jn^! qU*ntit7 °f hasardoua ""balances at the facility, excluding those with « 
maximum)1'*1' BC°re °f ° *Giv® a reasonable estimate even if quantity is above 

No analytical data identifying waste characteristics of material disposed of 

*t the site (Chapter 3). y 

Basis of estimating and/or computing waste quantity: 

Minimum quantity asstaned. 

Assigned value m 1. 

Reference: 2. 

5 TARGETS 

Ground Dam 

Oee(s) of aquifer(a) of concern within a 3-mile radius of the facility: 

Drinking water with municipal water from alternate sources presently 
available. 

References: 3-6. 

Assigned value "2. 

Reference: 2. 
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HeaveaC Hal) 

Location of nearest well drawing from aquifer fll concern or occupied building 
not served by a public water supply: 8 

Public supply well sexving the Garden City Park Water District located along 
Denton Avenue, east of the site. 

Reference: 3. 

Distance to above well or building: 

0.5 mi. Measured from the farthest border of the landfill. 

Reference: 3. 

Assigned value » 3. 

Reference: 2. 

Eopwueion .Served bv Ground Water Wells Within » 

^°1£:£ie,dWa£ei:8ttPPly wall(#) d™»inS frOB flqwiftirffl) OJL concern within a 
J-mile radius and populations served by each: 

rotrTOmirT SWPRliea Population Sayyftl 

Garden City Water District 23,000 
Franklin Square Water District 21,000 
Manhasset-Lakeville Water District 46^048 
Jamaica Water District 129,000 
Albertson Water District 13^000 
Mineola Village Water District 21,000 
Garden City Park Water District 22*600 
Port Washington Water District 3 8^000 
West Hempstead - Hempstead Garden Water District 28^000 
llliston Park Village Water District 8.216 

Plaiaviev Water District 40,000 

Total Population Served 389,864 

References: 5-15. 

Computation of land area irrigated by supply wellCs) drawing from aauifeWB) at 
concern within a 3-mile radius, and conversion to population (1.5 people per 

Ho agricultural land is reported within a 3-ai radius of the site. 

Reference: 16. 
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T»e.l population ..rr«l bp ground „ithin . 3^iu 

3 89,864. 

Assigned value - 5. Combined assigned value - 35, 

Reference: 2. 

SURFACE WATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected in surface vatet* «r »k. «. .. . 
(5 maximum) : facility or downhill from it 

No data available (Chapter 3). 

Assigned value - 0. 

Reference: 2. 

Rationale for attributing the contaminants to the facility: 

2 ROUTE CHARACTERISTICS 

Facility SlQBfff and Tnhmreninv 

Average slope of facility in percent: 

Average slope - <3 percent. Estimated using Suunto clinometer. 

Reference: 17. 

Name/description of nearest downslope surface water: 

TWo ponds located in a golf course/country club facility. 

Reference: 18. 

percent:8lOP€ °* £errain beCw®en facility and above-cited surface water body in 

ia expected^to'f low*d irecTlv°^0*r*^',*,C •ap®)o *u«®ff from the site expected to flow directly or via storm drain, to the large recharge basin 



^hJrT1*?8 £h® «««*»•«* aouth®m fill areas. In addition, other 
ecbarge baaine are loeated in the vicinity of the site. 

References: 18 and 19. 

Is the facility located either totally or partially in surface water? 

No. 

Reference: 17. 

Is the facility completely surrounded by areas of higher elevation? 

No. 

References: 17 and 18. 

Assigned value - 0. 

Reference: 2. 

2teHawr Rainfall ia_ineha« 

2.5 in. 

Assigned value "2. 

Reference: 20. 

RjiUflflCB tO Nearest Dmraflooa Surface Wetpy 

\ "u* Ho"®v®r» ®«*f*ce runoff from the site is expected to enter the large 
® operates the northern and southern fill areas either 

in the Ldrfina* In addition, other recharge basins are located in the vicinity of the site. 

References: 18 and 19. 

Assigned value • 0. 

Reference: 2. 
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EJgflxral Stagg 0f Haflgft 

Hazardous vasts disposal has not been documented (Chapter 3) 

Assigned value « 0. 

Reference: 2. 

3 CONTAINMENT 

Containment; 

Method(s) of vaste or leachate containment evaluated: 

Landfill; intervening terrain precludes runoff to surface water. 

Method with highest score: 

The northern landfill is covered with a clayey material up to 4 ft in 
%u 80"® arafle° The southern landfill is covered, but the depth of 

cover is unknown. Surface water runoff from the site is expected to enter 
recharge basin, which separates the northern and southern fill 

areas „ either directly or via storm drains. I„ addition, other reeharse 
basins are located in the vicinity of the site. 

References: 1, 17-19. 

Assigned value "0. 

Reference: 2. 

4 WASTE CHARACTERISTICS 

Toxicity and Peraiafcan-a 

Compound(s) evaluated 

Containment score is zero. Therefore, waste characteristics are not 
evaluated. 

Assigned value " 0. 

Reference: 2. 

Compound with highest score: 
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Hazardous Wssep n.«frfify 

Total quantity of hazardous substances at the facility, excluding those vith a 
containment score of 0 (Give a reasonable estimate even if quantity is above 
maximum): 

Basis of estimating and/or computing waste quantity: 

*** 

5 TARGETS 

Surface Water U«» 

Use(s) of surface water within 3 miles downstream of the hazardous substance: 

There are two ponds located in a golf course/country club facility located 
approximately 2 mi downs lope of the facility* Use is assumed to be 
recreational. 

Reference: 18. 

Assigned value • 2. \ 

Reference: 3. 

Is there tidal influence? 

No. 

Reference: 18. 

Distance to a Sensitive Environment 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 

None. 

deference: id. 
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Distance to 5-acre (minimum) freshwater wetland, if 1 aile or less: 

None. 

Reference: 18. 

Distance to critical habitat of an endangered epeciea or national wildlife 
refuge, if 1 aile or less: 

None. 

Reference: 21. 

Assigned value "0. 

Reference: 2. 

PPPMlaKion Served by Surface WatPr 

Location(s) of water supply intake(s) within 3 ailes (free-flowing bodies) or 
1 aile (static waterbodies) downstream of the hasardous substance and popula
tion served by each intake: 

None. 

Reference: 22. 

Computation of land area irrigated by above—cited intake(a) and conversion to 
population (1.5 people per acre). 

None. There is no reported agricultural land within 3 ai of the landfill. 

Reference: 16. 

Total population served: 

Zero. 

References: 16 and 22. 

Assigned value ™ 0. 

Reference: 2. 

Name/description of nearest of above waterbodies: 
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Distance to above-cited intakes, measured in stream miles. 

AIR ROUTE 

» 'ZXly':11 fU" h" *>-»' °° "•« indicating . reU... 

Assigned value * 0. 

Reference: 2. 

1 OBSERVED RELEASE 

Contaminants detected: 

Date and location of detection of contaminants 

Methods used to detect the contaminants: 

Rationale for attributing the contaminants to the site: 

*** 

2 WASTE CHARACTERISTICS 

Reactivity and 

Most reactive compound: 

Most incompatible pair of compounds: 

11 



y°*i6iiPy 

Moat toxic compound: 

Hazardona ftmmfjfy 

Total quantity of hazardous waste: 

Basis of estimating and/or computing waste quantity: 

3 TARGETS 

Population 

Circle radius used0 give population, and indicate how determined: 

° C° 4 B1 0 to 1 mi o to 1/2 mi 0 eo 1/4 mi 

na Sensitive Bn-giy»lfWTlf 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 

Distance to 5-aere (minimum) freshwater wetland, if 1 mile or less: 

Distance to critical habitat of an endangered species, if 1 mile or less 

Land Hap 

Distance to eeaaercial/industrial area, if 1 «iie or less: 

12 



leas*00* t0 naeioMl or 8tat® park» fo*e«e» or wildlife reserve if 2 ailes or 

Distance to residential area, if 2 ailes or less: 

Distance to agricultural land in production vithin past 5 years, if 1 aile or 
less: 

Distance to prise agricultural land in production within past 5 years, if 2 
ailes or less: 

la a historic or 1endeark site (Rational Register or Historic Places and 
National Natural Landmarks) within the view of the site? 

FIRE AND EXPLOSION 

The local fire aarshal has not certified that the site presents a signficant 
fire or explosion threat. 

Reference: 23. 

1 CONTAINMENT 

Hazardous sub-stances present: 

Type of containaent, if applicable: 

*** 
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2 HASTE CHARACTERISTICS 

Kvidunes 

Type of instrument end measurements: 

IgTlitflhilify 

Compound used: 

Beistmtg 

Hose reactive compound: 

Most incompatible pair of compounds: 

Hazardous Waata Quanta ay 

Total quantity o£ hazardous substances at the facility: 

Basis of estimating and/or computing waste quantity: 

*** 

3 TARGETS 

Diatanea to Nearest Poaul «tjnT1 
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f.o Baa^-aafc Btiildiny 

Pi.fi Cane a  rn Sn>nait<yft  EffTirBMM,ni-

Distance Co veclands: 

Distance to critical habitat: 

Land Do" 

Distance to coamarcial/industrial area, if 1 mile or less: 

Distance to national or state park, forest, or wildlife reserve, if 2 
Biles or less: 

Distance to residential area, if 2 miles or less: 

Distance to agricultural land in production within peat 5 years, if 1 
mile or less: 

Distance to prime agricultural land in production within past 5 years, if 
* miles or less: ' 

^.LhX,atwr;C °f TUaJ"rk fite ^National Register or Historic Places and 
National Natural Landmarks) within the view of the site? 
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ffjfhfn 2-Milg RjuHtia 

fl»ildingn Wirh^ ?_MiTf ffl|1il||[ 

DIRECT CONTACT 

1 OBSERVED INCIDENT 

Date, location,, and pertinent details of incident: 

None reported (Chapter 3). 

2 ACCESSIBILITY 

Describe type of barrier(a): 

Vehicular and pedeetriel access is completely unrestricted. 

Reference: 17. 

Assigned value • 0. 

Reference: 2. 

3 CONTAINMENT 

Type of container, if applicable: 

The landfill ia covered. 

Reference: 17„ 

Assigned value " 0. 

Reference: 2. 

irtrir 
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4 WASTE CHARACTERISTICS 

Toviei ty 

Compounds evaluated: 

Hazardous waste disposal has not been documented (Chapter 3). 

Assigned value - 0. 
>• 

Reference: 2. 

Compound with highest score: 

5 TARGETS 

Population yjEhin MUt* 

f | . co<\ percent of the population of Rorth Mew Hyde Park 
ri i??5 \ Pe«ant of Garden City Park (7,752), 20 percent of Herricks 

J ai * P®rcent of Mineola (20,200), 5 percent of Garden City (22,895) 
and AO pereent of New Byde Park (9,551). 

Reference: 24. 

Assigned value - 5. 

Reference: 2. 

PAfltanfiB £p CgTiKimJ-Rabltat (of Bndflnff«yfd Sn«ci»«) 

None within 1 «i<> 

Reference: 21. 

Assigned value = 0. 

Reference: 2. 
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F°r thC PUrpOM o£ HRS - ".ignificnt" increase in the detected 

concentration of a coutaainent (as related to this site) is defined as fellows 

1. For a single analytical paraneter not detected upgradient of the site, 

but detected downgradient of a site, a "significant" downgradient 

increase would be at least 3 tines above the detection linit of the 

upgradient saaple, and/or 

2. For a single analytical paraneter detected both upgradient and 

ovngradient of the site, a "significant" downgradient increase would 

be at least 10 tines above the concentrations detected upgradient. 

Although there are no data available regarding the quality of surface water, 

there is no apparent viable route between the site and the nearest surface 

waterbody within 3 ni of the site. 

6.2 RECOMMENDATIONS 

Because a release of iron to ground water has been confined, the neat step 

would be to evaluate the full character and the horizontal and vertical estent 

of the contamination. This is beyond the scope of a Phase II study; and 

therefore, performance of a Phase II study i. not recoossended for this site. 

However, it would be appropriate to install a well east of the site to a depth 

about 100 ft below grade, and then to collect and analyse another coaplete 
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suite of samples (DA-series and the new well) for analysis of the Hazardous 

•tanee List of organic compounds and inorganic parameters to provide 

guidance for future studies. 

6-3 



REFERENCES 

lBC- ol UodfUl Isaac t OQ 
>  ̂*m *>" p*rk u-fiu-

Fedr rm ' } 0ri8lMlly published in the July 16, 1982, 

N< HIPSa H e a l t h '  1 9 8 6 *  M u n i e i P a l  S » P P l F  ^ 11 Location 

KlNewTYork'l9208!,'l977Ott,l?"!atr ^"8® in N«"» County, Long I.lend, 
Cmnii.a-' _ 1 Introduction end Deere Guide to the Date 
(ApSei^0r;3-£®' l°gical Surver °P« F*la ^port 81-499. 

^Personal * fublfC Work* Superintendent, Garden City Hater District. 
Personal Coaeaunication. 31 March. (Appendix 1.2-2.) 

" Stpe«^i° r1986*- Su?«rintCBdeat. Manhaseet - Lakeville Hater District. 
Personal CoaaBunication. 31 March. (Appendix 1.2-2.) 

° M°C^u„f* ,.-986* /T0Wn Ensineer« Twn of Reepstead. Personal 
Comeunication. 4 April. (Appendix 1.2-2.) 

' '"n'kJcl'6'"(aSSS'i.S)" """ "™°Ml 

UPereonal9ciL»«D^8tI?Ct Suf€riBt*"d«|t. Albertson Hater Dietrict. 
Personal Cwmunieetion. 4 April. (Appendix 1.2-2.) 

PaDiatiiii°* i' 198f* Disfcrict Supervisor, Mineola Village Hater 
istriet. Personal Coesmmication. 4 April. (Appendix 1.2-2.) 

^PerloMl dZt'- STrin£/eHdent' Lon8 I®l*nd Hater Corporation. 
Personal Cceasnnxcatxon. 4 April. (Appendix 1.2-2.) 

it WT1..K*'8?A P°" Wf8»*!?85on w*ter District. Personal Conaunication. -- —res. (Appendix 1.2-2.) 

Mec™^ifvai%DePrtBe°t °f Health (NYSDOH). 1984. Inventory -
y Hatcs? Systeae. New York State Volulne I - Municipal. 



REFERENCES (Cone.) 

Long Inland Ragional Planning Board (LIRFB)• 1982. Land Use - 1931 
of L._ for SoffoU Cuoti... 

EA Science and Technology. 1986. Site Inspection. 20 January. 

New York State Department of Transportation. 1981. 7.5°Minute 
Topographic Series: Lynbrook and Sea Cliff Quads. (Appendix 1.2-1.) 

Memorandum Nassau County Departnent of Health dated 30 July 1985 from 
P'-J, An""* J r ' tC> S° Jucsak» Jr° regarding drainage from TNH Recreation 
Park (Denton Avenue Landfill). (Appendix 1.2-3.) 

°°f" of Commerce. U.S. Government Printing Office. 1963. 
Rainfall Frequency Atlas of the United States. Technical Paper No. 40. 

Oaard J.W. 1986. Senior Wildlife Biologist. NYSDEC Wildlife Resources 
(Ap^isTs^r' Babitat °nit- Pawonal Communication. 26 February. 

NYSDOH. 1982. New York State Atlas of Commnnity Water Systems. 

D" »1987° A®«ist«nt Fire Marshal, Nassau County Fire Marshal 
Office. Personal Communication. 18 FebTOas7„ (Appendix 1 .5-3 . )  

LIS;..1I"-s.ffJu*^™tSr,e71,85• c"rr,M Populatio" *•»=«« "" 

Sax, N.I. 1979. Dangerous Properties of Industrial Materials. Fifth 
Edition. Van Nostrand Reinhold Company. 



REFERENCE NO. 6 

02-8902-06-SI 
REV. NO. 0 

FINAL DRAFT 

SITE INSPECTION REPORT 

DENTON AVENUE LANDFILL 
NEW HYDE PARK, NEW YORK 

PREPARED UNDER 
TECHNICAL DIRECTIVE DOCUMENT NOS. 02-8902-06 

CONTRACT NO. 68-01-7346 

ENVIRONMENTAL SERVICES DIVISION 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

SEPTEMBER 20,1989 

NUS CORPORATION 

SUPERFUND DIVISION 

FOR THE 

SUBMITTED BY: 

DIANE TRUBE 
PROJECT MANAGER REVIEWED/APPROVED BY: 

SITE MANAGER 
RONALD M. NAMAN 
FIT OFFICE MANAGER 



02-8902-06-SI 
Rev. No. 0 

SITE NAME: Denton Avenue Landfill 
ADDRESS: Denton & Hillside Avenues 

New Hyde Park, Nassau County, 
New York 

EPA ID NO.: 
LATITUDE: 

LONGITUDE: 
Block Nos.: 

Lot Nos.: 

NYD981186919 
40° 45* 20" N 
73'42' 20".W 
211-14 
673, 679 

1.0 SITE SUMMARY 

The Denton Avenue Landfill is an inactive landfill located on 54 acres in New Hyde Park, Nassau 

County, New York. The area surrounding the site is characterized by a combination of residential, 

commercial, and light-industrial properties The site is bordered by Hillside Avenue on the north, 

Denton Avenue on the east. Evergreen Avenue on the south, and Leonard Boulevard and Maple Drive 

on the west. Several small businesses adjoin the site along its northern border. The site property 

consists of a northern landfill and a southern landfill which are separated by a county-owned 

recharge basinZ.Waste disposal allegedly took place at both of the landfills, and encompassed an area 

°—acres- According to the available information, the recharge basin was never used for waste 

disposal; therefore, it is not considered to be part of the site. In the time since the site's closure, some 

of the original property has been developed for other uses. At the present time, the northern landfill 

consist sof an undevdojaedjot and a Police Boy's Club. The southern landfill currently consists of a 

!arge municipal park and recreational center. Approximately 211,000 people reside within 3 miles of 

the site. The nearest homes are located approximately 60 ft west of the area of waste disposal. The 

Denton Avenue Landfill is currently owned by the Town of North Hempstead. 

While in operation, the Denton Avenue Landfill allegedly accepted 350 to 400 tons of municipal 

refuse per day. A large portion of this material was allegedly burned in two on-site incinerators prior 

to its disposal. Available information indicates that raw garbage was also disposed of at the site. It is 

unknown if the site ever accepted hazardous waste. 

Operations began at the southern landfill in 1953 and continued until 1963. Prior to its use as a 

landfill, this 27-acre parcel had been used as a sandpit by the Flatlands Sand and Gravel Company In 

converting the property into a municipal landfill, the entire site was excavated to depth of 45 ft 

below grade. Waste disposal took place in this excavated area. In 1963, the southern landfill was 

brought to grade, and was subsequently closed and covered. Waste disposal activities were then 

shifted to the northern landfill. Prior to its use as a landfill, the 27-acre northern parcel had been 

used by the Colonial Sand and Gravel Company for sand and gravel mining. It is believed that the 

northern parcel was excavated to a depth of approximately 40 ft. The northern landfill allegedly 

accepted raw garbage and incinerator ash from 1963 until 1966. From 1966 until 1974, this landfill 
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' only accepted incinerator ash In 1974, a cover of clayey fill material was applied to approximately 90 

percent of the northern landfill. This cover was reportedly 3 ft to 4 ft in thickness. A short time after 

4 this cover was applied, methane~begarrmigratingfrom the landfill into nearby homes. In an effort to 

combat this problem, vents were installed in the affected homes. In addition, 40 vent pipes and a 

venting trench were installed at the northern landfill. 

On September 21, 1976, officials from the Nassau County Department of Health (NCDOH), the New 

York State Department of Environmental Conservation (NYSDEQ, and the Town of North Hempstead 

(TNH) visited the northern landfill. The purpose of this visit waslo determine if the on-site vent pipes 

and venting trench were successfully controlling the fevels of methane at the landfill. To test for the 

presence of methane, a small hole was dug in the venting trench and a lighted match was applied to 

it. A portion of the venting trench subsequently caught fire and a sprinkler truck was required to 

extinguish the flames. As a result of this incident, NYSDEC requested TNH to take corrective measures 

at the site, and to institute a program of routine gas monitoring and surveillance. At about the same 

time, the town informed NYSDEC that they would be taking weekly gas readings at the site. 

In 1977, the two on-site incinerators were forced to shut down due to changes in the federal air 

standards for this area. Since 1974, the incinerators had been burning raw garbage for another 

landfill. Incinerator ash from this process was stored overnight at the Denton Avenue Landfill, and 

transported to the other landfill for disposal. 

In 1977, TNH excavated a portion of the southern landfill for the construction of an indoor swimming 

pool. The following year, the town began developing the southern landfill into a municipal park and 

re^eat'on 55rter" ^evera' baseball fields, a stadium, tennis courts, and a physical activities center 

were constructed as part of this project. At the same time, a Police Boy's Club and an organic garden 

were built on the northern landfill. The organic garden was replaced by a golf driving range a short 

time later. 

In September 1978, NCDOH received a complaint from the Chief of the Garden City P a r k  Fire 

Department regarding the occurrence of methane fires at the northern landfill. A subsequent 

inspection by NCDOH revealed the presence of stressed vegetation and a burned and cracked area of 

ground. A reinspection of the site on October 3, 1978 revealed the presence of elevated levels of 

methane (i.e., exceeding the lower explosive limit) at a crack in the ground and in the excavation for 

the Police Boy s Club building. As a result of this inspection, it was recommended that some form of 

venting system be incorporated into the building plans of the Police Boy's Club. No action was 

deemed necessary to stop the flow of methane from the area of cracked ground. 
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From June 1980 to October 1980, NCDOH conducted a program of air monitoring at 10 landfills in 

Nassau County. The purpose of this study was to determine the extent of vinyl chloride emfssions 

from county's active and inactive landfills. On July 2, 1980, NCDOH collected 1Q air samples from the 

northern landfill as part of this study. Analyses of these samples did not reveal the presence of vinyl 

chloride at the site. 

In November 1980, representatives from Fred C. Hart Associates, Inc. (FCH) conducted an inspection of 

the site. In a 10-page report that was submitted to U.S. EPA in January 1981, FCH recommended that 

samples be collected from the "on-site" recharge basin and from nearby wells. These samples were to 

be used to determine the potential for leachate to migrate from the site. In addition, FCH suggested 

that the site be rescreened for the presence of vinyl chloride, using an organic vapor analyzer. 

The Denton AvenueJ-andfiM is unlined and there is concern as to the impact that the site may have 

madejan local groundwater. In October 1981, NCDOH requested its consultant, ERM-Northeast, to 

conduct a groundwater investigation at the Denton Avenue Landfill. As part of this investigation, in 

November 1982, five monitoring wells were installed downgradient of the site. Drilling was 

performed by Layne New York Company, Inc. under the supervision of NCDOH. Two of the wells (DA-

1 and DA-2) were installed on the western edge of the northern landfill. These wells have become 

overgrown, and NCDOH personnel could not locate them during the FIT site reconnaissance on June 

6, 1989. Another two wells (DA-4 and DA-5) were installed between the western edge of the 

southern landfill and Leonard Boulevard. The fifth well (DA-3) was installed approximately 800 ft 

west of the northern landfill on the property of the William Bowie School. Samples collected from 

these wells by NCDOH on November 22, 1982 and December 3, 1982 revealed the presence of metals 

at concentrations that exceeded federal drinking water standards, a phenol, phthalates, and trace 

amounts of halo-ethers. As a result of these findings, ERM-Northeast concluded that a plume of 

groundwater, contaminated primarily by iron and lead, had migrated at least 800 ft downgradient 

from the northern landfill. In addition, ERM-Northeast estimated that the Denton Avenue Landfill 

was generating leachate at the rate of approximately 13,196,000 gallons per year. In a report to 

NCDOH, ERM-Northeast recommended the following: (1) annual sampling of the monitoring wells to 

determine maximum, and average annual, plume concentrations, (2) the installation of additional 

monitoring wells at the site to help quantify the head relationship between the Upper Glacial and 

Magothy Aquifers, and (3) minor remedial measures that would further reduce the generation of 

leachate at the northern and southern landfills. 

3 



02-8902-06-SI 
Rev. No. 0 

Based on the findings of the previous site studies, U.S. EPA requested NUS Corporation Region 2 FIT to 

conduct a site inspection at the Denton Avenue Landfill site. On June 14 and 15, 1989, NUS collected 

six groundwater samples, nine soil samples, two surface water samples, and two sediment samples 

(which included the collection of one environmental duplicate for each matrix sampled) to 

characterize the site. The groundwater samples were used to determine the potential for 

groundwater contamination and its migration from the site. The soil samples, sediment samples, and 

surface water samples were used to determine the potential for soil contamination and its migration 

to an adjacent recharge basin The results of the groundwater sampling indicate the presence of 

metals at concentrations that exceed federal drinking water standards. The soil sampling results 

indicate the presence of metals, semivolatile compounds (SVOCs), pesticides, and polychlorinated 

biphenyls (PCBs). The sediment sampling results indicate the presence of metals and a PCB. The 

results of the surface water sampling indicate the presence of metals at concentrations that exceed 

federal drinking water standards. 

Ref. Nos. 1,2,17 
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2.0 SITE INSPECTION NARRATIVE 

2.1 EXISTING ANALYTICAL DATA 

In September and October 1976, NCDOH collected gas samples from the site and at several locations 

along Leonard Boulevard. These samples were to be used in evaluating the effectiveness of the on-

site venting system. The samples were collected from the ground and were analyzed for the amount 

of methane gas they contained. The nature of the samples (i e., air or soil), methods of sample 

analysis, and quality assurance are unknown. Analyses of the samples revealed the presence of 

potentially hazardous levels (i.e., concentrations exceeding the lower explosive limit) of methane at 

three locations on the northern landfill. The highest level of methane was detected in the venting 

trench located along the northern border of the site. 

On July 2, 1980, NCDOH collected 10 air samples (including one field blank) from the northern 

landfill. The samples were forwarded to the NCDOH Division of Laboratories for analysis. Gas 

chromatography was used to analyze the samples for the presence of vinyl chloride Vinyl chloride 

was not detected in any of the samples. 

On November 22, 1982, NCDOH collected groundwater samples from the five downgradient 

monitoring wells that are located west of the site. The samples were forwarded to a NCDOH 

laboratory for analysis. The samples were analyzed for EPA priority pollutants, an expanded list of 

heavy metals, and general water quality parameters. The methods of sample analysis are unknown. 

The methods of quality assurance are unknown; however, dedicated sampling equipment was used. 

Analysis of the groundwater samples revealed the presence of metals at concentrations that 

exceeded federal drinking water standards, phthalates, and halo-ethers. To determine the impact of 

the site on the local groundwater, these results were compared to limited preexisting data from 1979-

1982 from five "background" wells located 3,000 ft to 4,000 ft from the site. (The locations of these 

wells are presented in reference No. 13). This comparison indicated the presence of elevated levels of 

iron and ammonia in the downgradient monitoring wells. The sampling results are summarized in 
Table 1 below: 

r 
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TABLE 1. RESULTS OF GROUNDWATER SAMPLING CONDUCTED ON NOVEMBER 22,1982 

Compounds 
Present 

Highest Concentration 
in Downgradient 
Monitorinq Wells 

Sample 
Location 

Ammonia 11 MW-DA1 
Iron* 61 MW-DA1 
Manganese* 1.54 MW-DA2 
Magnesium* 8.4 MW-DA1 
Cadmium 0.006 MW-DA3 
Chromium* 0.09 MW-DA4 
Copper 0.08 MW-DA4 
Lead* 0.62 MW-DA2 
Zinc 0.53 MW-DA2 
Di methyl naphthalene 76 MW-DA4 
p-Chloro-m-cresol 3 MW-DA4 
Diethyl phthalate 10 MW-DA1 
Di-n-butyl phthalate 22 MW-DA3 
Butyl benzyl phthalate 6 MW-DA3 
bis(2-ethylhexyl) 

phthalate 19 MW-DA3 
Di-n-octyl phthalate 11 MW-DA3 
4-Chlorophenyl phenyl 

ether 6 NW-DA4, 
MW-DA5 

4-Bromophenyl phenyl 
ether 4 MW-DA2 

Concentration 
Range Detected in 

"Background" Wells 

< 0.01 -0.45 

0.19 - 2.9 

NDA 

NDA - Indicates no data available. 

Note. All metals are expressed in units of mg/L, the remainder of the sample results are expressed in 
ug/L. 

* - Indicates compound was detected at a concentration that exceeds Federal Drinking Water 
Standards. 

<» 



02-8902-06-SI 
Rev. No. 0 

On December 3, 1982. NCDOH collected a second set of groundwater samples from the downgradient 

monitoring wells. The wells were sampled using the same methods that were used on November 22, 

1982. Sample analysis was conducted by a NCDOH laboratory. The samples were analyzed for EPA 

priority pollutants, an expanded list of heavy metals and general water quality parameters. The 

methods of sample analysis and quality assurance are unknown. Analysis of the groundwater 

samples revealed the presence of metals at concentrations that exceeded federal drinking water 

standards. Comparison of the sample results with the five background wells indicated the presence 

of elevated levels of iron and ammonia in the downgradient monitoring wells The sampling results 

are summarized in Table 2 below: 

TABLE 2. RESULTS OF GROUNDWATER SAMPLING CONDUCTED ON DECEMBER 3,1982 

Compounds 
Present 

Highest Concentration Concentration Compounds 
Present 

in Downgradient Sample Range Detected in 
Compounds 
Present Monitorina Wells Location "Backaround" Wells 

<0.01-0.45 Ammonia 100 MW-DA1 

"Backaround" Wells 

<0.01-0.45 
Iron* 75 MW-DA1 0.19-2.9 
Manganese* 1.93 MW-DA2 NDA 
Cadmium 0.17 MW-DA2 ft 

Chromium* 0.05 MW-DA1, MW-DA2, 
MW-DA5 

tt 

Copper 0.10 MW-DA2, MW-DA4 tt 

Lead* 0.30 MW-DA2 m 

Magnesium 7.7 MW-DA1 ft 

NDA- Indicates no data available. 

Note: All metals are expressed in units of mg/L. 

* - Indicates compound was detected at a concentration that exceeds Federal 
Drinking Water Standards. 

Ref. No. 1 
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2.2 WASTE SOURCE DESCRIPTION 

While in operation, the Denton Avenue Landfill accepted approximately 350 tons to 400 tons of 

municipal refuse per day. A large portion of this waste was allegedly burned in two on-site 

incinerators, and deposited as ash. In addition, the site also accepted raw garbage. It is unknown if 

the site ever accepted hazardous waste. Waste disposal took place in a southern landfill and a 

northern landfill. The southern landfill operated from 1953 to 1963; it encompasses 27 acres and 

extends to a depth of 45 ft below grade. The northern landfill operated from 1963 to 1974; it 

encompasses 27 acres and extends to a depth of 40 ft below grade. As waste was disposed of at the 

site, it was distributed evenly across the bottom of the landfill and covered with an intermediate layer 

of fill. After application of this intermediate cover, a new layer of waste was then added to the 

landfill. This process was repeated until the landfill was brought to grade and a final covering of fill 

material was applied. Portions of this cover reportedly contain clay. Where present, the clay reduces 
the permeability of the cover. 

The southern landfill was brought to grade in 1963 and was subsequently closed. Some time after its 

closure, the southern landfill received a covering of fill. The thickness of this cover is unknown. In 

1977, the Town of North Hempstead began excavating a portion of the southern landfill for the 

construction of a swimming pool. Waste material that was uncovered during this excavation was 

reportedly well decomposed and contained wood, metal, and plastic debris. At the present time, this 

landfill is the site of the North Hempstead Park Physical Activities Center and numerous athletic fields 

and playing courts. The park has had several incidences of structural damage which are due to the 

settling of the landfill. The southern landfill is unlined and generates an estimated 22,100 gallons of 
leachate per day. 

In 1974. the northern landfill was brought to grade and approximately 90 percent of its surface was 

covered with a layer of clayey fill. This cover is reportedly 3 ft to 4 ft thick in some areas. Shortly after 

the cover was applied to it, methane began migrating from the northern landfill. In an effort to 

alleviate this problem, vent pipes and a venting trench were installed at the site. Despite these 

measures, methane fires and an area of cracked ground and stressed vegetation allegedly occurred 

at the northern landfill in 1978. At the same time, a portion of the northern landfill was excavated 

for the construction of a Police Boy's Club. Air screening of the excavated area revealed the presence 

of methane at concentrations that exceeded the lower explosive limit. The northern landfill 

(excluding the area of the Police Boy's Club) is currently an undeveloped field; it is unlined. and 

generates an estimated 14,060 gallons of leachate per day. 

<2 
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It should be noted that the two on-site incinerators were shut down in 1977 and have been removed. 

The former location of the incinerators is presently occupied by a garage that is operated By the 

North Hempstead Department of Public Works. 

There have been several incidents of miscellaneous dumping at the site. The available information 

indicates that the southern half of the site may have been used as a landfill prior to its purchase by 

the Town of North Hempstead. The type and quantity of waste that may have been accepted during 

that time is unknown. During the NUS Region 2 FIT site reconnaissance on June 6. 1989, NCDOH and 

NUS personnel observed a PVC pipe extending onto the northern landfill from an adjommg property. 

At the time, the pipe was discharging a thin stream of viscous liquid onto the site property. Closer 

inspection revealed the effluent to have a golden tinge and a pervasive odor The runoff from this 

pipe appeared to flow south toward a low-lying area of the site. During the NUS Region 2 FIT site 

inspection conducted on June 14and 15, 1989, the area of the discharge pipe was reinspected. In the 

time since the site reconnaissance, the discharge had been discontinued and approximately 12 ft of 

pipe had been removed. The length of the remaining section of pipe could not be determined; 

however, it allegedly connects to a storm drain on the adjoining property. Cement had been used to 

plug the open end of this pipe. A soil sample was collected from the former point of discharge. 

Analysis of this sample revealed the presence of benzo (b) fluoranthene. benzo (k) fluoranthene, and 

Arodor-1254, and elevated levels of zinc. 

Other incidents of miscellaneous dumping may have occurred at the site. Analysis of a soil sample 

(NYED-S3) that was collected near a crushed bucket on the northern landfill revealed the presence of 

metals, SVQCs, pesticides, and Arodor-1254. Analysis of a sediment sample (NYEB-SED2), which was 

collected from an area of ponded water located downslope of, and approximately 100 ft southeast 

of, the former discharge pipe, revealed the presence of Arodor-1254. Analysis of a soil sample 

(NYEB-S1), Which was collected from an area of excavated pavement on the southern landfill, 

revealed the presence of metals, SVOCs, and Arodor-1260. 

The site may pose a potential threat of fire. Methane-related fires have previously occurred at the 

northern landfill. During the FIT 2 site inspection, elevated organic vapor analyzer (OVA) readings 

were detected in the breathing zone at an area on the northern landfill. These readings may indicate 

the continued migration of methane from the site. There is a potential for the direct contact of 

people with on-site contaminants. PCBs, SVOCs, and pesticides have been detected in the surface soils 

on the northern landfill. The northern landfill is fenced; however, access is not restricted by a 

locked gate. A number of area youths were observed on this property during the FIT 2 site inspection 
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on June 14, and 15, 1989. The southern landfill also poses a threat of direct contact. A PCS and a 

SVOC were detected in an area of excavated pavement. Extensive construction work is taking place in 

this area, and a high potential exists for the direct contact of workers with contaminated soils. 

Ref. Nos. 1,2,6, 17 

2.3 GROUNDWATER ROUTE 

The Denton Avenue Landfill is underlain by the Upper Glacial Aquifer, the Magothy Formation, and 

the Lloyd Aquifer. The aquifer of concern in the vicinity of the site is the Magothy Formation and the 

overlying, hydraulically connected, Upper Glacial Aquifer. The Lloyd Aquifer is not included in the 

aquifer of concern because it is overlain by an extensive clay confining layer and very few wells tap 

this formation within 3 miles of the site. 

In the area of the site, the uppermost portion of the Magothy Formation is characterized by fine to 

medium sand, with mica and interstitial silt and clay. Based on well logs from the site, the depth to 

the Magothy Formation is approximately 100 ft to 105 ft below grade. The thickness of this 

formation is estimated to be 325 ft. The Magothy Formation is the primary source of potable water 

for Nassau County. Groundwater typically occurs under unconfined conditions in the upper portion 

of this formation. Monitoring wells DA-1 and DA-5 are reportedly screened in the upper 5 ft of the 
Magothy Formation. 

The Upper Glacial Aquifer overlies the Magothy Formation. In the area of the site, the Upper Glacial 

Aquifer IS characterized by fine to coarse sand, fine to coarse gravel, and small cobbles. The northern 

and southern landfills are constructed in the glacial deposits. Groundwater typically occurs under 

unconfined conditions in this aquifer. Based on well logs from the site, the water table is located 

approximately 13 ft to 34 ft below the bottoms of the landfills. Monitoring wells DA-2, DA-3, and DA-

4 are screened in the upper glacial aquifer. 

The depth to groundwater at the site ranges from approximately 58 ft to 79 ft below grade. 

Groundwater in this area reportedly flows through the Upper Glacial and Magothy Aquifers in an 

east-to-west direction. The rate of flow through these aquifers is estimated to be 0.76 ft per day. The 

unsaturated zone that overlies the aquifer of concern consists of a mixture of medium coarse sand, 

gravel, and municipal refuse. Areas of clayey sand are present on the northern landfill. The hydraulic 

conductivity that is associated with these deposits is estimated to be 10"J cm/sec. Net annual 

precipitation for this area, calculated as the difference between normal annual total precipitation 

and mean annual lake evaporation, is 13 inches. 

ID 
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Most, if not all, of the people living within 3 miles of the site are served by integrated supply systems 

that draw on wells located within the 3 mile radius. There are a minimal number of private wells that 

are used in this area of Nassau County. A small portion of Queens County is included within the 3-

mile radius. The source of drinking water for the residents in this area is not known. The nearest 

potable well to the site is Jamaica Water Supply Co. Well No. 20. This well is 464.83 ft deep and it is 

located approximately 125 feet south of the site. Jamaica Water Supply Co. Well No. 20 is part of an 

integrated supply system that serves between 33,000 and 130,000 people. U.S. EPA has designated all 

of the aquifers that underlie this region as part of a sole source aquifer system. 

On June 14 and 15, 1989. NUS Corporation Region 2 FIT collected six groundwater samples (including 

one environmental duplicate) to determine the presence or absence of contaminants that are 

attributable to the site. Two downgradient samples (NYEB-GW2 and NYEB-GW3) were collected 

from monitoring wells DA-3 and DA-4, respectively. A third downgradient sample (NYEB-GW4) was 

collected from a public supply well (Jamaica Water Supply Co. Well No. 20) located approximately 125 

ft south of the site. One upgradient sample (NYEB-GW5) was collected from a public supply well (N-

3673) located approximately 250 ft east of the site. A second upgradient sample. (NYEB-GW6) and 

the duplicate sample (NYEB-GW7) were collected from a public supply well (N-5603) located 

approximately 1000 ft northeast of the site. Monitoring wells DA-3 and DA-4 are 95 ft deep and are 

screened in the upper glacial aquifer. Public supply wells Jamaica Water Supply Co. Well No. 20, N-

3673, and N-5603 range in depth from 415 ft to 464.83 ft and are screened in the Magothy Formation. 

Analysis of the groundwater samples suggests a potential for the release of iron and manganese to 

groundwater. Iron and manganese were detected in the downgradient monitoring wells, at 

concentrations that significantly exceeded federal drinking water standards. Neither of these metals 

was present above the contract required detection limits (CRDLs) in the upgradient samples. Iron and 

manganese are commonly associated with landfill leachate; therefore, their presence in the 

groundwater may be attributable to the site. A release of contaminants to groundwater cannot be 

documented at this site because the upgradient public supply wells were screened at a much greater 

depth than the downgradient monitoring wells. Sample analysis also revealed the presence of 

elevated levels of chromium, lead, nickel, and zinc in the downgradient monitoring wells. These 

metals are also associated with landfill leachate. and their presence in the groundwater may be 

attributable to the site. It should also be noted that chlorinated hydrocarbons were detected in all of 

the public supply wells that were sampled. These compounds are known to be present throughout 

the aquifer of concern, in this area of Nassau County. The source of these compounds may be 

solvent waste from local dry cleaning 

11 
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businesses. These compounds are not attributable to the site; therefore, they do not contribute 

the site's impact on groundwater. The sample results are summarized below: 
to 

Compounds 
Present 
Above CRDLs 

Chromium* 

Iron' 

Lead' 

Manganese' 

Nickel 

Zinc' 

Highest 
Upgradient 
Concentration 

BCRDL (DL-IOug/L) 

NO 

BCRDL (DL-5 ug/L) 

ND 

NO 

BCRDL (DL-20 ug/L) 

Sample 
Location 

NYEB-GW5, 
NYEB-GW6 

NYEB-GW6, 
NYGB-GW7 

NYEB-GW6, 
NYEB-GW7 

NYEB-GW6, 
NYGB-GW7 

NYEB-GW5, 
NYGB-GW6, 
NYGB-GW7 

NYEB-GW5, 
NYEB-GW6, 
NYEB-GW7 

Highest 
Downgradient 
Concentration 

404 

363,000 

337 

1,430 

250 

215 

Sample 
Location 

NYEB-GW2 

NYEB-GW2 

NYEB-GW2 

NYEB-GW3 

NYEB-GW2 

NYEB-GW2 

Indicates compound was detected at a concentration that exceeds Federal Drinking Water 
Standards. 

Note 1: All results are expressed in units of ug/L. 

Note 2: NYEB-GW6 and NYGB-GW7 are duplicate samples. 

BCRDL - Below Contract Required Detection Limit 

ND - Not Detected 

DL- Detection Limit 

Ref. Nos. 1, 2,4, 5, 7, 10, 11, 12, 14, 15, 16. 17 
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2.4 SURFACE WATER ROUTE 

A county-owned recharge basin is located in a low-lying area between the northern and southern 

landfills. According to the NCDOH, all site-generated runoff and leachate migrates into this recharge 

basin. The basin is man-made and serves to replenish the local groundwater supply by collecting 

precipitation and stormwater runoff. There are no migration pathways leading from the basin to 

naturally occurring surface water; however, it is hydraulically connected to the Upper Glacial Aquifer. 

There are no sensitive environments or critical habitats of federally-listed endangered species located 

within I mile of the site. The 1 -year 24-hour rainfall for this area is approximately 2.7 inches. 

There is a high potential for site contaminants to enter the aquifer of concern via the recharge basin. 

Drainage pathways, leading from the northern landfill into the recharge basin, were observed during 

the FIT 2 site inspection. A soil sample (NYEB-S7) was collected from one of these pathways. Analysis 

of this sample revealed the presence of magnesium at 1,000 times the concentrations found in the 

other on-site soil samples. A sediment sample (NYEB-SED1) was collected at the bottom of the 

drainage pathway. Analysis of this sample revealed the presence of barium at 182 times the 

concentration found in the other on-site sediment sample (NYEB-SED2). Lead and manganese were 

detected at twice the concentrations fround in NYEB-SED2. Magnesium was detected at more than 

2,000 times the concentration detected in NYEB-SED2. Vanadium was detected at 25 times the 

concentration detected in NYEB-SED2. Zinc was detected at 4 times the concentration detected in 

NYEB-5ED2. A surface water sample was collected at the same location. Analysis of this sample 

indicates the presence of iron, lead, and manganese at levels that exceed the federal drinking water 

standards. In addition to metals, SVOCs, pesticides, and PCBs have been detected in the on-site soils. 

These compounds may be carried by stormwater runoff into the recharge basin. 

Ref. Nos. 1,2,4,8, 17 

2.5 AIR ROUTE 

Readings above background were detected on the HNu photoionization detector (HNu) and the OVA 

flame ionization detector (OVA) during the NUS Corporation Region 2 FIT site reconnaissance 

conducted on June 6, 1989. The HNu readings were detected near the ground at four locations on 

the site. Three of the readings were detected in the vicinity of the vent pipes on the northern parcel; 

the fourth reading was detected in an excavated area on the southern parcel. The highest reading. 

20 parts per million (ppm) above background, was detected approximately 30 feet east of vent pipes 

Nos. 21 and 22 on the northern parcel. No HNu readings were detected in the breathing zone during 

the FIT 2 site reconnaissance OVA readings ranging from 800 ppm to more than 1000 ppm above 

13 
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background were detected inside the casings of monitoring well (MW) Nos. DA-3, DA-4, and DA-5, 

after uncapping. All of these readings subsequently dropped to background levels as the wells were 

allowed to vent. A methane flush test was performed at each well and the tests revealed the 

presence of methane. OVA readings were detected at three locations on the northern parcel. All of 

the readings were detected in the vicinity of the vent pipes. The highest reading, 30 ppm above 

background, was detected at a crushed pail located approximately 30 feet east of vent No. 14. No 

OVA readings were detected in the breathing zone during the FIT site reconnaissance. 

No readings above background were detected on the HNu during the NUS Region 2 FIT site inspection 

conducted on June 14 and 15, 1989. Variable OVA readings were detected inside the casings of MW 

Nos. DA-3 and DA-4 prior to, and during, their evacuation. The highest reading, 60 ppm above 

background, was detected in MW No. DA-3 after the water column was disturbed. The readings 

gradually dropped to background levels as the wells were allowed to vent. An OVA reading of 

approximately 900 ppm above background was detected inside the casing of MW No. DA-5 after 

uncapping. This reading subsequently dropped to 150 ppm above background after the well had 

vented for three hours. No OVA readings were detected in the breathing zone during the collection 

of groundwater samples. OVA readings were detected prior to, and after, disturbing the soil at 

sample location Nos. NYEB-S1 and NYEB-S4. The highest reading, 10 ppm above background, was 

detected at sample location No. NYEB-54. An OVA reading of 2 ppm was detected after the 

disturbance of the sediments at sample location No. NYEB-SED2; an OVA reading of 1 ppm was also 

detected in the breathing zone at this location. An OVA reading of 1.5 ppm above background, was 

also detected at the surface of the water at this location. No OVA readings were detected in the 

breathing zone during the collection of the soil samples. An OVA reading of 6 ppm above 

background was detected in the breathing zone at sample location Nos. NYEB-S7, NYEB-SW1, and 

NYEB-SED1. OVA readings, ranging from 50 ppm to 70 ppm above background, were detected in the 

breathing zone at the top of the drainage pathway from which sample No. NYEB-S7 was collected. A 

methane flush test was performed at this location and was unable to confirm the presence of 

methane. An OVA reading of greater than 1000 ppm above background was detected at the ground 

surface in this area. Subsequent screening of this area using Draeger tubes did not reveal the 

presence of benzene or vinyl chloride in the ambient air. 

Approximately 390,000 people reside within 4 miles of the site. There are no historical landmarks 

that are visible from the site. 

14 
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The majority of the site is vegetated and there is a limited potential for a release of contaminants to 

air. PCBs and pesticides that were detected in the on-site soils may be attached to soil particles and 

become airborne during dry, dusty conditions. Based on air readings that were detected during the 

FIT 2 site inspection, volatile compounds, other than methane, may be present at the northern 
landfill. 

Ref. Nos. 1, 2, 3. 17 

2.6 ACTUAL HAZAROOUS CONDITIONS 

The actual hazardous conditions that are present at the site are summarized below: 

• The potential exists for contamination of the potable water supply with chromium, 

iron, lead, manganese, and zinc. 

® The potential exists for direct contact of people with contaminated soils that are 

present on site. 

® Areas of stressed vegetation were observed at the northern landfill by a local fire 

chief on October 10, 1978. These stressed areas were allegedly due to elevated levels 

of methane. 

• The site has a history of methane fires. Elevated levels of methane were detected at 

the northern landfill in 1976 and 1978. In September 1976, the on-site venting trench 

caught fire when town officials applied a lighted match to it. In September 1978, the 

NCDOH received a compliant from the Garden City Park Fire Chief regarding the 

occurrence of methane fires at the northern landfill. According to the Nassau County 

Fire Marshall s office, the site does not currently pose a significant threat of fire. 

No other actual conditions pertaining to human or environmental contamination have been 

documented. Specifically: 

• Contamination has not been documented either in organisms in a food chain leading 

to humans or in organisms directly consumed by humans. 

® There has been no documented contamination of a sewer or storm drain without a 

point source to which the contamination can be attributed. 

• There has been no documented damage to fauna. 

Ref. Nos. 1, 2, 17 
I 5" 



02-8902-06-SI 
Rev. No. 0 

3.0 MAPS AND PHOTOS 

OENTON AVENUE LANDFILL 
NEW HYDE PARK, NEW YORK 

CONTENTS 

Figure 1: Site Location Map 
Figure 2: Sample Location Map 
Exhibit A: Photograph Log 
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EXHIBIT A 

PHOTOGRAPH LOG 

DENTON AVENUE LANDFILL 
NEW HYDE PARK, NEW YORK 

SITE RECONNAISSANCE: JUNE 6, 1989 
SITE INSPECTION: JUNE U and 15, 1989 

l°l 



02-8902-06-SI 
Rev. No. 0 

DENTON AVENUE LANDFILL 
NEW HYDE PARK, NEW YORK 

JUNE 6, 14, and 15, 1989 

PHOTOGRAPH LOG 

ALL PHOTOGRAPHS TAKEN BY BRIAN DIETZ. 

Photo Number Description ti™ 
June 6, 1989 f05<r 
Panoramic view of southern landfill as 
seen from the parking lot. 

lp~22 June 6, 1989 
Looking northwest across the recharge 
basin that divides the site. 

2P"9 June 6, 1989 
Picture of PVC pipe dicharging onto the 
northern landfill. 

2P-17,18 june |989 
Panoramic view of the northern landfill 
looking north from the recharge basin. 

1P~1 June 14, 1989 
Anthony Culmone collecting soil sample 
S-1 • 

*p~3 June 14, 1989 
Steve Okulewicz collecting sediment sample 
SED-2. 

1133 

1254 

1311 

1050 

1214 

1P_^ June 14, 1989 1243 
Steve Okulewicz collecting soil sample S-2. 

1P~5 June 14, 1989 1317 
Steve Okulewicz collecting soil sample S-3. 

lp~6 June 14, 1989 1526 
Anthony Culmone collecting soil sample S-4. 

1P~7 June 14, 1989 1547 
Steve Okulewicz collecting soil sample 
S-5 (MS/MSD). 
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DENTON AVENUE LANDFILL 
NEW HYDE PARK, NEW YORK 

JUNE 6, 14, and 13, 1989 

PHOTOGRAPH LOG 
(con't) 

Photo Number Description Time 

1P"S June 14, 1989 ffif 
Anthony Culmone collecting soli sample 
S-6/S-8 (dup). 

IP'9 June 14, 1989 i737 
Anthony Culmone collecting surface water 
sample SW-1. 

1P"10 June 14, 1989 17(f3 

Anthony Culmone collecting sediment sample 
5ED-1. 

June 14, 1989 
Steve Okulewicz collecting soil sample S-7. 

1P_1^ June 14, 1989 
Steve Okulewicz collecting soil sample S-9. 

*P~15 June 15, 1989 
Anthony Culmone and Steve Okulewicz 
collecting groundwater sample GW-2. 

1P~16 June 15, 1989 
Anthony Culmone collecting tap water 
sample GW-1 (MS/MSD). 

1P~17 June 13, 1989 
Anthony Culmone collecting tap water 
sample GW-5. 

1P_18 June 15, 1989 
Anthony Culmone collecting tap water 
sample GW-6/GW-7 (dup). 

1P~19 June 15, 1989 
Anthony Culmone and Steve Okulewicz 
collecting groundwater sample GW-3. 

1837 

1855 

1035 

1341 

1507 

1523 

1646 

21 
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DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

1P-22 June 6, 1989 1133 
Looking northwest across the recharge basin 
that divides the site. 

2P-9 June 6, 1989 
Picture of PVC pipe discharging onto the 
northern landfill. 
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2P-17,18 3une 6, 1989 
Panoramic view of the northern landfill 
looking north from the recharge basin. 
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DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

iP-l June 14, 1989 1050 
Anthony Culmone collecting soil sample 
S-l. 
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DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

1P-3 June 14, 1989 
Steve Okulewicz collecting sediment sample 
SED-2. (Note: The sample placard is 
mis-numbered in this photo). 

1214 

June 14, 1989 
Steve Okulewicz collecting soil sample S-2 
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DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

June I if, 1989 
Steve Okulewicz collecting soil sample 
S™3« 

1317 

* / 

1P-6 June 14, 1989 l526 
^thony Culmone collecting soil sample 
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DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

IP-7 June If, 1989 
Steve Okulewicz collecting soil sample 
S-5 (MS/MSD) 

15f7 

IP-8 June If, 1989 
Anthony Culmone collecting soil sample S-6/ 
S-8 (dup). 
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DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

1P-9 June 14, 1989 
Anthony Culmone collecting surface water 
sample SW-1. 

1737 

1P-10 June 14, 1989 1743 
Anthony Culmone collecting sediment sample 
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DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

June 1^, 1989 1837 
Steve Okulewicz collecting soil sample S-7. 

June 14, 1989 1355 
Steve Okulewicz collecting soil sample S-9. 
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1P-15 June 15, 1989 1055 
Anthony Culmone and Steve Okulewicz 
collecting groundwater sample GW-2. 



IMUB 
DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

June 15, 1989 
Anthony Culmone collecting tap water 
sample GW-1 (MS/MSD). 
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IP-17 June 15? 1989 1507 
Anthony Culmone collecting tap water sample 
GW-5. 
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DENTON AVENUE LANDFILL, NEW HYDE PARK, NEW YORK 

June 15, 1989 
Anthony Culmone collecting tap water 
sample GW-6/GW-7 (dup). 

Anthony Culmone and Steve Okulewicz 
collecting groundwater sample GW^3. 
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4.0 SITE INSPECTION SAMPLING RESULTS 

Six groundwater samples, two surface water samples, two sediment samples, and nine soil samples 

(including one environmental duplicate for each matrix) were collected during the NUS Region 2 FIT 

site inspection conducted on June 14 and 15, 1989. 

Analyses of the groundwater samples indicate the presence of chromium, iron, lead, and manganese, 

at levels that exceed federal drinking water standards, in the downgradient monitoring wells (MWs) 

DA-3 and DA-4. The highest concentrations of chromium (404 ug/L), iron (363,000 ug/L), and lead 

(337 ug/L) were detected in MW-DA3 (sample No. NYEB-GW2). The highest concentration of 

manganese (1,430 ug/L) was detected in MW-DA4 (sample No. NYEB-GW3). Tetrachloroethene and 

trichloroethene were detected in all of the public supply wells sampled. The highest concentrations 

of these compounds (640 ug/L and 8 ug/L, respectively) were detected in public supply well N-5603 
(sample No. NYEB-GW6/7). 

Analyses of the surface water samples indicate the presence of iron, lead, and manganese, at levels 

that exceed federal drinking water standards. The highest concentrations of iron (19,800 ug/L) and 

lead (105 ug/L) were detected in sample No. NYEB-SW1. The highest concentration of manganese 

(779 ug/L) was detected in sample No. NYEB-SW2. 

Analyses of the sediment samples indicate the presence of barium, lead, magnesium, manganese, 

vanadium, and zinc. The highest concentrations of barium (182E mg/kg), lead (112 mg/kg), 

magnesuim (2,190 mg/kg). manganese (204 mg/kg), vanadium (25.9E mg/kg). and zinc (169E mg/kg), 

were detected in sample No. NYEB-SED1. These concentrations were approximately 2 to 200 t.mes 

greater than those that were detected in the other sediment sample (NYEB-SED1). Arodor-1254 was 

detected in sample No. NYEB-SED2 at a concentration of 210 ug/kg. 

Analyses of the soil samples indicate the presence of arsenic, barium, cadmium, chromium, lead, 

manganese, vanadium and zinc, in the on-site soils. The highest concentrations of cadmium (1.7E 

mg/kg), chromium (19.2 mg/kg), lead (287 mg/kg), vanadium (445 mg/kg) and zinc (6,700 mg/kg) were 

detected in sample No. NYEB-S3. These concentrations were approximately 1 to 51 times greater than 

those that were detected in the other soil samples. The highest concentrations of arsenic (9.6 mg/kg) 

and barium (62E mg/kg) were detected in sample No. NYEB-S1. These concentrations were 2 to 62 

times greater than those that were detected in the other soil samples. The highest concentration of 

manganese was detected in sample No NYEB-S7 This concentration was approximately 2 t.mes 

greater than those that were detected in the other soil samples. SVOCs were detected in sample Nos. 

NYEB-S1, NYEB-S2, and NYEB-S3 The concentrat.ons of the SVOCs ranged from 610 ug/kg to 3,300 
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ug/kg. with the exception of bis(2-ethylhexyi) phthalate, the highest concentration of SVOCs were 

detected in sample No. NYEB-S3; pyrene and benzo(b)fluoranthene were present in the highest 

concentration (3,300 ug/kg). The pesticides dieldrin (28 ug/kg), 4.4'-DDE (42 ug/kg), and 4,4'-DDD (47 

ug/kg) were detected in sample No. NYEB-S3. PCBs were detected in the on-site soils at 

concentrations ranging from 390 ug/kg to 4,200 ug/kg. Aroclor-1254 was detected in sample Nos. 

NYEB-S2 and NYEB-S3. The highest concentration (440 ug/kg) was detected in sample No. NYEB-S2. 

Arodor-1260 was detected in sample No. NYEB-S1 at a concentration of 4,200 ug/kg. 

The groundwater sampling results are summarized in Table 3. The surface water sampling results are 

summarized in Table 4. The sediment sampling results are summarized in Table 5. The soil sampling 

results are summarized in Table 6. Figure 2 in Section 3.0 provides a sample location map. 
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TABLE 3. Groundwater Sampling Results 

Compounds Sample Location(s) Sample with Highest 
Present Above CRDLs Where Compounds Detected Highest Concentration Concentration 

Aluminum NYEB-GW2, NYEB-GW3 NYEB-GW2 1,550 

Chromium* NYEB-GW2, NYEB-GW3 NYEB-GW2 404 

c°PPer NYEB-GW2, NYEB-GW5 NYEB-GW2 172 

lron* NYEB-GW2, NYEB-GW3, NYEB-GW2 363 000 
NYEB-GW4 

Lead* NYEB-GW2, NYEB-GW3 NYEB-GW2 337 

Magnesium NYEB-GW1, NYEB-GW6, NYEB-GW1 7 900 
NYEB-GW7 

Manganese* NYEB-GW2, NYEB-GW3 NYEB-GW3 1,430 

Nickel NYEB-GW2, NYEB-GW3 NYEB-GW2 250 

zinc NYEB-GW2, NYEB-GW3 NYEB-GW2 215 

Trichloroethene NYEB-GW6. NYEB-GW7 NYEB-GW7 8 

Tetrachloroethene NYEB-GW1, NYEB-GW5, NYEB-GW6 640 
NYEB-GW6, NYEB-GW7 

* - Indicates compound was detected at a concentration that exceeds Federal Drinking Water 
Standards. 

Note 1: All results are expressed in units of ug/L. 

Note 2: Sample Nos. NYEB-GW6 and NYEB-GW7 are duplicate samples. 
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TABLE 4. Surface Water Sampling Results 

Compounds 
Present Above CRDLs 

Aluminum 

Chromium 

Copper 

Iron* 

Lead* 

Magnesium 

Manganese* 

Zinc 

Sample Location(s) 
Where Compounds Detected 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1, NYEB-SW2 

NYEB-SW1, NYEB-SW2 

NYEB-SW1, NYEB-SW2 

NYEB-SW1, NYEB-SW2 

NYEB-SW1 

Sample with 
Highest Concentration 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1 

NYEB-SW1 

NYEB-SW2 

NYEB-SW2 

NYEB-SW1 

Highest 
Concentration 

13,900 

30 

36.7 

19,800 

105 

6,460 

779 

363 

- Indicates compound was detected at a concentration that exceeds Federal Drinking Water 
Standards. 

Note: All results are expressed in units of ug/L. 
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Table 5. Sediment Sampling Results 

Compounds 
Present Above 
CRDLs 

Aluminum 

Barium 

Chromium 

Iron 

Lead* 

Magnesium 

Manganese* 

Nickel 

Vanadium 

Zinc* 

Aroclor-1254 

Sample Location(s) 
Where Compounds 

Detected 

NYEB-SED1, 

NYEB-SED1 

NYEB-SED1, 

NYEB-SED1, 

NYEB-SED1, 

NYEB-SED1 

NYEB-SED1, 

NYEB-SED1, 

NYEB-SED1 

NYEB-SED1, 

NYEB-SED2 

NYEB-SED2 

NYEB-SED2 

NYEB-SED2 

NYEB, SED2 

NYEB-SED2 

NYEB-5ED2 

NYEB-SED2 

Sample with 
Highest Concentration 

NYEB-SED1 

NYEB-5ED1 

NYEB-SED1 

NYEB-SED1 

NYEB-SED1 

NYEB-SED1 

NYEB-SED1 

NYEB-SED1 

NYEB-SED1 

NYEB-SED1 

NYEB-SED2 

Highest 
Concentration 

7,700 

182E 

17.9 

14,200 

112  

2,190 

204 

16.1E 

25.9E 

169E 

210 

E - Indicates an estimated value. 

Note: All results are expressed in units of mg/kg except Arodor-1260 which is expressed in units of 
ug/kg. 
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TABLE 6. Soil Sampling Results 

Compounds 
Present Above 
CRDLs 

Aluminum 
Arsenic 
Barium 
Cadmium* 
Chromium* 
Iron 
Lead* 
Magnesium 
Manganese 
Nickel 

Vanadium* 

Zinc* 
Phenanthrene 
Fluoranthrene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
bis(2-ethylhexyl)-

phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno (1,2,3-cd)pyrene 
Dieldrin 
4,4'-DOE 
4,4'-DDD 
Arodor-1254 
Arodor-1260 

Sample Location(s) 
Where Compounds 

Detected 
Sample with 

Hiahest Concentration 
Highest 

Concentration 

Present in all soil samples NYEB-S3 11,900 
Present in all soil samples NYEB-S1 9.6 
NYEB-S1 NYEB-S1 62E 
NYEB-S3 NYEB-53 1.7E 
Present in all soil samples NYEB-S3 19.2 
Present in all soil samples NYEB-S3 13,900 
Present in all soil samples NYEB-S3 287 
NYEB-S7 NYEB-S7 1,820 
Present in all soil samples NYEB-S7 187 
NYEB-S1, NYEB-S3, NYEB-S6, NYEB-63 32.3E 
NYEB-S9 
NYEB-S1, NYEB-53, NYEB-S6, NYEB-S3 445E 
NYEB-S9 
Present in all soil samples NYEB-S3 6.700E 
NYEB-S3 NYEB-S3 610 
NYEB-S3 NYEB-S3 2,500 
NYEB-S2, NYEB-S3 NYEB-S3 3,300 
NYEB-S3 NYEB-S3 1,700 
NYEB-S3 NYEB-53 1,800 
NYEB-S1, NYEB-S3 NYEB-S1 2,600 

NYEB-S2, NYEB-S3 NYEB-S3 3,300 
NYEB-S2, NYEB-S3 NYEB-S3 2.000E 
NYEB-S3 NYEB-S3 1.800E 
NYEB-S3 NYEB-S3 740E 
NYEB-S3 NYEB-53 28 
NYEB-53 NYEB-53 42 
NYEB-S3 NYEB-53 47 
NYEB-S2, NYEB-S3 NYEB-S2 440 
NYEB-S1 NYEB-51 4,200 

E - Indicates an estimated value. 

Mote 1: All metals are expressed in units of mg/kg; the remainder of the results are expressed in 
ug/kg. 

Note 2: Sample Nos. NYEB-S6 and NYEB-S8 are duplicate samples. 

Ref. No. 17 

Ho 



02-8902-06-SI 
Rev. No. 0 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

A Listing Site Inspection (LSI) is recommended for the Denton Avenue Landfill Site on a HIGH 

PRIORITY basis. The LSI should include the collection of additional soil samples from the southern 

landfill to determine the extent of PCB contamination in the park area. Additional soil samples 

should also be collected from the northern landfill to determine the extent of soil contamination. At 

least one soil sample should be collected from the area where OVA readings of 60 ppm to 70 ppm 

above background were detected during the FIT 2 site inspection. Subsurface waste samples (from a 

depth of at least 4 ft) should be collected from the former disposal areas to characterize the nature of 

the on-site waste. Downgradient monitoring wells DA-1 and DA-2 should be located and sampled. 

Additional monitoring wells should be installed upgradient of the site ; these wells should be 

screened at the same depth as the existing downgradient wells. These recommendations are based 

on the following information that was acquired during the site inspection and subsequent report 

preparation. 

• Groundwater contamination with iron and manganese has been documented. These 

metals are known constituents of landfill leachate and may be attributable to the site. 

• The hydrogeology of the region indicates that the upper glacial and Magothy 

aquifers are hydraulically connected. The aquifer of concern is included in an U.S. 

EPA-designated sole source aquifer system. 

• At least 54,000 people receive potable water from municipal wells that are located 

within 2000 ft of the site. The nearest potable well is located approximately 125 ft 

south of the site and is part of an integrated system that serves 33,000 to 130,000 

people. 

• The site allegedly generates 13,196,000 gallons of leachate per year. 

• A PCB contaminant was detected at the southern landfill in an area of extensive 

construction. This poses an imminent threat of direct contact by individuals who are 

working in this area. 

• The municipal park that is built on the southern landfill is undergoing extensive 

renovation. There is a potential for the excavation and transport of PC8-

contaminated soils. 

• PCBs and pesticides that are present on site may be attached to soil particles and 

become airborne during dry, dusty conditions. 

Ref. Nos. 1,2,7, 10, 11, 12, 14, 15, 17 

Hi 



02-8902-06-SI 
Rev. No. 0 

6.0 REFERENCES 

1 Engineering Investigations at Inactive Hazardous Waste Sites, Phase I Investigation of Denton 
Avenue Landfill. EA Science and Technology, June 1987. 

2. Field Notebook No. 0420, Denton Avenue Landfill, TDD No. 02-8902-06, on-site reconnaissance 
performed on June 6, 1989, and site inspection conducted on June 14 and 15, 1989, NUS 
Corporation Region 2 FIT, Edison, New Jersey. 

3. General Sciences Corporation, Graphical Exposure Modelling System (GEMs). Landover, 
Maryland, 1986. 

4. Uncontrolled hazardous waste site ranking system. A user's manual, 40 CFR, Part 300 
Appendix A, 1986. 

5. Code of Federal Regulations, Protection of the Environment 40, Parts 100 to 149 Revised as of 
July 1,1986. 

6. Telecon Note: Conversation between Don Speiss, Nassau County Department of Health, and 
Brian Dietz, NUS Corporation, September 11, 1989. 

7. Federal Register, Vol. 43, No. 120, Aquifers Underlying Nassau and Suffolk Counties, New York 
Determination published June 21, 1978. 

8. Letter from Lawrence Brown, NYSDEC, Significant Habitat Unit, to Brian Dietz, NUS 
Corporation. April 10, 1989. 

9. Telecon Note: Conversation between Nassau County Tax Assessor's Office, and Brian Dietz, 
NUS Corporation, March 27,1989. 

10. Project Note regarding meeting with John Guarino, Garden City Park Water District, and Brian 
Dietz, NUS Corporation, July 19, 1989. 

11. Letter from Andrew Abate, Jamaica Water Supply Company, to Brian Dietz, NUS Corporation. 
May 31, 1989. 

12. Telecon Note: Conversation between Don Myott, Nassau County Department of Health, 
Bureau of Public Water Supply, and Brian Dietz, NUS Corporation, March 29,1989. 

13. Three-Mile Vicinity Map based on U.S. Department of the Interior, Geological Survey 
Topographic Maps, 7.5-minute Quadrangles for "Lynbrook, N.Y.", 1969; "Sea Cliff, N Y ", 
1979; "Freeport, N.Y.", 1979; "Hicksville. N.Y.", 1979. 

14. Canter, L. etal. Groundwater quality protection. Chelsea, Michigan, Lewis Publishers, Inc. 

15. N.E. McClymonds, N.E. and O.L. Franke, Water-Transmitting Properties of Aquifers on Long 
Island, New York. Geological Survey Professional Paper 627-E, 1972. 

16. Analytical results for groundwater sampling of municipal well Nos. N-3672, N-5603, and N-20. 
Sample analysis conducted by H2M Labs, Inc. 

17. U.S. EPA Contract Laboratory Program, Compu Chem Laboratories (Organic Analysis), Skinner 
& Sherman, Inc. (Inorganic Analysis), Case No 12105, Laboratory Analysis from NUS Region 2 
FIT Site Inspection conducted on June 14 and 15, 1989. 



REFERENCE NO. 



RM ijHl 

: o-

r^-

[f 
<r 

rrF 

i 
Fit-

; *•>-/ 

138 

Xbl* 
,n £Xch.4i*a JIjh> I 

-kj*±£+ t fVfvJ-* o £ 
/n> g./ d ^io 

t^ A xxm. i(.iu^r^ 

fe&Pb. /TMht . /yU-^flLau} fl/LtoM 1~U hi 

^L>lm v £m kH-aJ. 
_Q. 5~£flQ , Gvuhl*. AiWl , . 

UtAi ru-fhfiL. a* hi. Ia+ 
t ufadptfikA- ph*i- 'vfrl 

<r*J)..^ ._ L/M„ xv */ ir /T! , , .SI i- . L/) 

- J |_ — • r.j • #w t^' 

I' /xtxwX-i x-x.J— ^ AeJhjtJ- Lj-tr' 
Cflxi - J-i^LC-e, !/<?£« '-Trfrt/. fittxl -

- j-l/t.P./ y/o*u 

3LI 

lA&ftor̂ * J~ fai 
QJt AsUjJL î 
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N#w York Slate Depaiime <>7 Environmental Conservation 
*  B u i l d i n g  # 4 0  L r  

SUNY ?«*4rce: /Jc~o o(4 
Stony Brook, New York 11794 

Peter aTXTucr 1 e 
>) xx*©gSWf8jtW*xxxxxj 

REFERENCE NO. 8 Commissioner 

. December 7, 1976 

/vr . */,Bh 

f V.  ̂hs 
. • 

Comnissloner Felix Andrews 
Town of North Hempstead 
Department of Public Works 
220 Plandooe Road 
Manhasset, New York 11030 

Dear Commissioner Andrews: 

l8uln reference to y°ur Lecter of November 1, 1976 concerning the 
possible methane problems at the Town's landfills. 

We understand that the Town had installed vents some years ago at the 
Denton Avenue Landfill to control the methane problem which was apparent at 

t time, and we recognize that the Town has taken measures to control that 
problem. 

Nevertheless, on September 21, 1976, at a visit made to the Denton Ave-
°iV ,u 7 represenCatives of boCh this Office and Nassau County Department 
of Health, employees of the Town of North Hempstead indicated that in the 
past, the presence of methane was checked by driving a small pipe into the 
ground and applying a lighted match to it. It was indicated that, if methane 
were present, it would burn for only a few seconds. One of the Town repre
sentatives suggested that we perform a similar test by digging a similar 

kln«/Che ground. This was done at the venting trench, a portion of which 
and conCinued t0 bur« for at least the 15 or 20 minutes during 

which our representatives were present despite efforts to extinguish the 
Ic w®8 necessary for one of the Town's employees to obtain a sprinkler 

truck in order to eliminate the fire. 

As you know, that site is in an area to which the public has access. 
Furthermore, the trench is only a few feet away from the cyclone fence at the 
edge of the property. Immediately adjacent to the fence is a lumber yard, as 
well as a number of shops with their backyard parking lots abutting the fence. 

In our opinion, this situation is a potential safety hazard to these 
neighboring facilities, as well as the unaware citizen who could inadvertently 
drop a lighted cigarette onto the flammable area referred to above. 



Commissioner Felix /-drcws 
« 

So- mbcr 7, 1976 

We felt it important to bring this hazard to ehe Town's attention as 
soon as possible since we were concerned that you may not be aware of this 
problem, as indicated in your letter of November I, 1976. In addition to 
cne concern for the safety of the public, the Town could possibly be held 
responsible for any damages which may be attributable to the landfill. 

. . .  r e q u e s t e d  i n  m y  l e t t e r  o f  S e p t e m b e r  2 7 ,  1 9 7 6 ,  p l e a s e  s u b m i t  t o  
cms Office, a plan for corrective action of this problem along with a 

°, rouCine Sas monitoring and surveillance. I am pleased to note 
*. e Jown will be taking gas readings on a weekly basis. This infor-

al?"8 with the location of the tests, should be included as part 
Sf.?? V"?? * Pleas® submlt this information by the end of the year, 

o this Office are available to work with you on this matter. 

Very truly yours, 
t 

<: , ' - c '  /ZHC 
Donald J. Middleton 
Regional Director 

DJM:AM:11 

cc: M. Tully, Supervisor 
E. Me Cabe 
Wo Cook 
J. Cowling 
W. Bent ley 
A. Machlin 



REFERENCE NO. 9 

M E M O R A N D U M  *  
Stover. JJCfr 

NASSAU COUNTY DEPARTMENT OF HEALTH 
8tt Old Caeotrsr Read - MIIHOIB, NOW Vod 11301 

To Piles - Date: Oct. 10, 1978 

From Howard Sehaefer ff£ 

Subject : Methane Complaint, Denton Ave. Landfill 

A complaint was received on September 28, 1978 from Kenneth 
Kublo, Chief of the Garden City Park Fire Department about 
methane fires on the Denton Avenue Landfill. 

An inspection was made of the area. Chief Kublo pointed out 
an area on the northern landfill, near the driving range, where 
the ground had cracked and where there had been a fire recently. 
Ornamental shrubs planted near the driving range appeared to 
be dying. The area near the gas vents was inspected, no odors 
or gas appeared to be coming from the vents. 

The Garden City Park Water District located across Denton Ave. 
from the landfill, was visited. Several people there complained 
of odors from the landfill since an excavation had been made 
for a PBC center. 

Chief Kublo called the county Fire Marshall and Fire Inspectors 
David Bartow and John Livingston accoog>anied us on a second 
tour of the area. Readings were taken at the point in the 
ground where the fire had oecured as well as in the excavation 
for the PBC center. Most of the readings were above the lower 
explosive limit in the range of 7 - 10%. 

HS :ms 

cc: Nassau County Fire Marshall 
Chief Kenneth Kublo, Garden City Park Fire Department 
Gerard E. Donohue 
Robert Close 



REFERENCE NO. 10 
u 

M E M O R A N D U M  

NASSAU COUNTY DEPARTMENT OF HEALTH 
249 Old CMiaairy Road Mioaoh, Now York 11S91 

To Files Date: Oct. 10, 1978 

From Howard Schaefer 

Subject : Follow-up Investigation of Mfethahe Gas Complaint 

A reinspection of the above site was made on October 3, 1978 
by the writer, F. Pedersen, D. Aitken, along with the Fire 
Marshall's Office, at the request of Commissioner Cook. In 
addition to Commissioner Cook, Peter Vames, Clyde Perro, Jim 
Graham and William Boucher of the town were present. 

Readings were taken in the basement of the PBC excavation by 
Dave Bartow (Fire Marshall's Office) and Jim Graham. Iden
tical readings were obtained by both meters. The testing 
showed methane to be present in the northwest corner of the 
excavation. No readings were obtained in the center or south
east corner. Dave Bartow recommended that some type of venting, 
either external or internal, be incorporated into the building 
plans. Commissioner Cook stated that he would relate this to 
the Building Department. 

Methane was also detected near the driving range as ̂ during the 
previous visit. No action to stop the gas was deemed necessary 
in this area. 

cc: Nassau County Fire Marshall 
Chief Kenneth Kublo, Garden City Park Fire Department 
Gerard E. Donohue 
Robert Close 

Denton Ave. Landfill 

HSsms 



REFERENCE NO. 11 _ D M E M O R A N D U M ) 

NASSAU COUNTY DEPARTMENT OF HEALTH 
240 Old Country Road - Mioaola. N«w York I ISO I 

f , 2  

To : Stanley Juegak, Jr. Date: July 30, 1980 

From : Donald Aitken, Jr. ^ l<r| 

Subject : Drainage Prom TNH Racreatlon Park (Denton Ave, Landfill). 

On July 29, I960, a aurvey vaa made of the former Denton 
Avenue (TNH) Landfill which has, aince ita closure, been 
developed into a Recreational Park (Swimming Pool, Golf 
Driving Range and Tennia and Handball Gourta). 

The driving range ha a a alight alope from weat to east 
and water collects in a email gully which amp tie a into 
the County Recharge Basin. After only four hours of 
moderate rain (8 a.m. to 12-noon) several areas of pond
ing were observed. 

The handball and tennis eourte drain directly into 
the recharge basin, whereas the pool complex empties into 
a lateral storm drain (Svergreen Avenue). This, in turn, 
empties into the main on Dsn ton Avenue and the water 
travels north only as far as an outlet to the basin. 

The map attached shows the course of the water in 
with surrounding structures. \ f\ 

DA ted 
Attachment - of Denton Avenue, 

Hew Hyde Park, M.Y. 





REFERENCE NO. 12 A / 
M E M O R A N D U M  ( i f f * * * *  f >  K J  

NASSAU COUNTY DEPARTMENT OF HEALTH Sou/O". f/ 
MO ©M CMiatrr »o«d MlaaaU. Nm York 11 SOI 

3>A & 
10 rUa Date: Kqr 11, 1977 

From : a—"" ««tj4> 

Subject : Excavation of Doxton AIMS. T^nriflll 

Cta May 9, during a routine inspection of this 'Dtetavlfee. 
Incinerator a large moind of excavated refuse was noted 
in tbe patic built en the southern landfill. The refuse 
ass approximately 20 ft. high by 50 yds. long. Xt was 
imposed mainly of well deounpoBed material with only 
larger wood pieces and plastic and metal material still 
visible. No odor, except in the area being used for 
duiping, was noticed. This odor was not offensive. 

The area is being excavated in order to construct a 
swainaing pool. The excavated material is to be used for 
bsrkfill with the rrasinder being landfilled in Port Kashingtssi. 
Mr. Philip Wagner of ftiedersuB Assoc.„ a aiiioonLiactor, 
wss interviewed. 

Mr. Rudy Bartoldus is the project engineer for North Hesipstaad. 
He was contacted by phone on May 10. He stated that the 
entire project would tabs approximately one year. During 
that time the pile of refuse would main. After an initial 
portion is used fear backfill the remaining pile will be 
dressed up and until it is gradually used. The 
remaining naterial will be removed. 

OS: Id 
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PSAMCIS T. PuRCffLl. 
County Caocutlvo 

REFERENCE NO. 13 

NASSAU COUNTY DEPARTMENT OF HEALTH JOWW ». OOWUINQ, M.O.. M.f> M 
Cwnmmien*. 
FRAWCH V. PAOAH. P.fc. M.C.C. 248 OU> COUNTRY ROAD, UlNEOU.N.V.HSSt Owvty eomn«tgUeMf' ' ~ \  
OlvlMsr of Environmental Meant) If 

IAQM Report No. 4E - 81 

SUMMARY REPORT 
VINYL CHLORIDE-AIR SAMPLING LANDFILL AREAS 

TOWN OF NORTH HEMPSTEAD - DENTON AVENUE 

March 4, 1981 

Introduction 

and^ari vV?osning ln S"ffollc County and other communities during late 1979 
IT'"1' "SO ere. ted public health concerns relative to the emissions of 
residentia^are^s0"1 ^iousl>'. lan*lfilled areas and their infiltration into 

fH u £ 1 no sltuatlon related to vinyl chloride had been identi-
uiU C°mtZ- ,,ublic health «"«ms dictated that a proa™, of air 

emissions^froo^eacEl °rV° the ««• i£ "»• °f ^Fuhl&ii emissions from deactivated and active landfill sites. 

1980 PllSTJ.TTl ""amCT °" June '• lsa°" '"O continued through October, 
torinz oomtta!" cond"ions P""* unfavorable for further nonl-
fouJ If Shi-h Sri iV,^' ?erlod- £M landfill locations were uonitored. 
Sw taen d«.^a i* "J""1" "I"' the remainder were inactive and 
Selifi-anr JS J residential or recreational parks and facilities, 
specifically, these locations nay be listed as follows: 

1. Town of Hempstead facility • Merrick 

2. Town of Heapstead facility Oeeanside 

3. Town of Oyster Bay facility Old Bethpage 

4. Town of North Hempstead facility - Port Washington 

Inactive or Developed Facilities 

1. Town of North Hempstead Denton Avenue, New Hyde Park 

2. Town cf Hempstead Valley Stream 

3. Town of Hempstead Elmont Rd. Park, Elmont 

4. Town of Hempstead Averill Park, Elmont 

5. Town of Hempstead Coes Neck Rd., Baldwin 
6. Town of Oyster Bay - Syosset 



and Test Procedure 

The nature of the various landfill sites that were surveyed dictated that . 
priate TOJitorirCti°nJaS yet*ujred to determine the most feasible and appro-
priate monitoring procedure to be followed. In general,, however, the test 
sequence may be summarized as follows: 

*cu«0rr ufsua* inspection was made to observe the facility boundaries 
annnlaii ie sanplj?g locations, (sewers, vents, etc.) and areas most 
the 5°r saiap!xn* (terrain' debris accumulations, etc.) From this 
i£st^ ? Sa?P g locations would be selected and considered for instrument scanning. 

2. Upon completion of the inspection, a scan was made with realtime analysis 
Gas U!alv-erl0nr(A,ID/0tal Hydrocarbon Analyzer and/or On-Mark Natural 
levels at fh!' ^ determine total hydrocarbon (THC) and methane (CH.) 
levels at the various candidate sampling sites. 

^r>Carb?n («*»« ionization) operates in a 
t0 2000 PI® (parts per million) for either total hydrocarbons 

methane. It will not operate for concentrations greater than 2000 ppm. 

SL!^~ofr£ tatcral 045 Analy:er (catalytic filament) operates in two 
ranges of 0 to 5 percent and 0 to 100 percent natural gas. The readings 
are less precise than the AID unit. 

Thjjn<j?e of the ir.KruMnt.tion wis dependent on tho levels of hydrocarbon 

J. The candidate sampling location points consist of either of the following: 

a. Sewers 

b. Existing vent outlets 

c. Holes approximately 1 in. to 1-1/2 in. diameter and 1 ft. to 2 ft. 
deep, penetrated by a slide hammer bang bar 

do AmbAcat air at locations appropriate to the source or the receptor. 

4* tJeliower concentration vinyl chloride levels utilized 
?? tubfs or colujnns in conjunction with battery powered 

rathZ The tubes were inserted into sample location points selected 
SndlL?! i °f ®e«hane (natural gas) concentration and at one of the 
tube into 8, !°Cations noted above- penetration of absorption 

P°xnt «» sufficient to minimize interference effects 
?i»f 2 1 }/}r c"rre"s °^er extraneous sources. The sampling 
time was 200 al/min. for 25 minutes. 

S* tubfs Processed by the Division of Laboratories where a 
contet analysis was carried out for specific vinyl chloride 



LANDFILL SITE: Denton Avenue DATE 7/2/80 

SURVEY DATA 

TABLE 

MONITORING POINT 

Field Bank 
2-1 

THC 
(PP®) 

2-2 8 
2-3 
25-1 
25-2 
50-1 
50-2 
100-1 
100-2 

(large tube) 

METHANE 
(PP®) 

VINYL CHLORIDE 
(PPb) 

None Detected 
If II 
f t  

II 
II 
II 
f t  

II 
II 
ft 

II 

II 

f t  
f t  

f t  

II 

f t  

f t  

Connents 

AID Analyzer not working - methane previously detected in ground. 

no ^ch,oride deteeted ,bove the 1WMt 
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.-ASSAU COUNTY DEPARTMENT OF HE A.. I"H 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 

REPORTING LAB: 

LAB ACCESS NO. 

SOURCE: 

MATRIX: 

SATE SAMPLED: 

DATE RECEIVED: 

DATE CCMi" 

TRACE ORGANICS 

000625 

Denton AveyLandfill, Field Blank 

Air 

7/2/1960 

7/2/1980 

, j. /nP 

PARAMETER 

Vinyl Chloride 
99b (nl/i) 

Not detected 



ttASSAIJ COUNTY DEPARTMENT OF HEAi.rH 
DIVISION OF LABORATORIES A RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

REPORTING LAB: 

LAB ACCESS NO. 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

RESULTS OF EXAMINATION 

TRACE ORGANICS 

000626 

Denton Ave. Landfill, 2-1 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 

Vinyl-Chloride 

ppb (nl/j) 

Not detected 



NASSAU COUNTY DEPARTMENT OF HEA^.H 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

REPORTING LAB; 

LAB ACCESS NO, 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

RESULTS OF EXAMINATION 

TRACE ORGANICS 

000627 

Denton Ave. Landfill, 2-2 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 

Vinyl Chloride 

ppb (nl/i) 

Not detected 



NASSAU COUNTY DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 

REPORTING LAB: TRACE ORGANICS 

LAB ACCESS NO. 000628 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 7/2/1980 

DATE COMPLETED: 7/3/1980 

Denton Ave., Landfill, 2-3 

Air 

7/2/1980 

PARAMETER 

Vinyl Chloride 

ppb (nl/I) 

Not detected 

i 



NASSAU COUNTY DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

REPORTING LAB: 

LAB ACCESS NO. 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

RESULTS OF EXAMINATION 

TRACE ORGANICS 

000629 

Denton Ave., Landfill, 25-1 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 

Vinyl Chloride 

ppb (nl/1) 

Not detected 



NASSAU COUNTY DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

REPORTING LAB: 

LAB ACCESS NO. 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

RESULTS OF EXAMINATION 

TRACE ORCANICS 

000630 

DENTON AVE., LANDFILL, 25-2 

Air 

7/2/19BO 

7/2/1980 

7/3/1980 

PARAMETER 
Vinyl Chloride 

ppb (nl/1) 

Not detected 



NASSAU COUNTY DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 

REPORTING LAB: TRACE ORGANICS 

LAB ACCESS NO. 000631 

SOURCE: Denton Ave., Landfill, 50-1 

MATRIX: Air 

DATE SAMPLED: 7/2/1980 

DATE RECEIVED: 7/2/1980 

DATE COMPLETED: 7/3/1980 

PARAMETER ppb (nl/1) 

Vinyl Chloride Hot detected 



ASSAD COUNTY DEPARTMENT OF HE TH 
DIVISION OF LABORATORIES & RESL«KCH 
ENVIRONMENTAL HEALTH LABORATORIES 

REPORTING LAB: 

LAB ACCESS NOo 

SOURCE: 

MATRIX: 

DATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

RESULTS OF EXAMINATION 

TRACE ORCANICS 

000632 

Denton Ave. Landfill, 50-2 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 

Vinyl Chloride 
pph (nl/j) 

Not detected 



». J SAD COUNTY DEPARTMENT OF HEA. .( 
DIVISION OF LABORATORIES & RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

REPORTING LAB: 

LAB ACCESS NO. 

SOURCE: 

MATRIX: 

BATE SAMPLED: 

DATE RECEIVED: 

DATE COMPLETED: 

RESULTS OF EXAMINATION 

• • 

TRACE ORGANICS 

000633 

Deneoa Ave. Landfill, 100-1 

Air 

7/2/1980 

7/2/1980 

7/3/1980 

PARAMETER 

Vinyl Chloride 

ppb (nl/h 

Not detected 
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MMSSAIJ COUNTY DEPARTMENT OF HEAi.iH 
DIVISION OF LABORATORIES A RESEARCH 
ENVIRONMENTAL HEALTH LABORATORIES 

RESULTS OF EXAMINATION 
«.v 

REPORTING LAB: TRACE ORGANICS 

LAB ACCESS NO. 000634 

SOURCE: Denton Ave., Landfill, 100-2 

MATRIX: Air 

DATE SAMPLED: 7/2/1980 

DATE RECEIVED: 7/2/1980 

DATE COMPLETED: 7/3/1980 

PARAMETER 

Vinyl Chloride Not detected 
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1.0 INTRODUCTION 

The Town of North Hempstead (the Town") is in the process of negotiating 
the sale of approximately 14 acres ("the property") of the former municipal 

landfill on the west side of Denton Avenue, south of Hillside Avenue in the 

community of New Hyde Park (Figure 1-1). The acreage to be sold is part 

of a 54 acre site, comprised of two separate 27 acre landfill cells separated by 

a Nassau County owned recharge basin. The southern 27 acre landfill was 

closed in 1963 and is now the site of a park and recreational complex. The 
northern 27 acre landfill area (which includes the 14 acres to be sold) was 
closed in 1974 and is currently vacant. When the sale of the 14 acres is 
completed, the property will be developed for use as a privately operated golf 

driving range. At the request of the Town, ERM-Northeast (ERM) has 
prepared this qualitative risk assessment for the property. The purpose of this 

study is to qualitatively assess potential risks to future users of the property 

(i.e., employees and users of the proposed development) resulting from 
previous use of the property as a landfill. 

In order for there to be a risk, a complete exposure pathway must be present 

An exposure pathway consists of: (1) a source of chemical release; (2) a 

transport medium/mechanism (i.e., exposure routes or pathways); and (3) a 

point of potential human contact (i.e., receptor or exposed population). 

Following development of the property as a golf driving range, there will be 

two potentially exposed populations: (1) landscapers and other workers 

employed at the property; and (2) users of the proposed development (e.g., 

golfers). It is assumed that use of the property by unaccompanied young 

children will not occur since the entire property will be fenced and in active 
use. 

Based on available data, there are two potential pathways by which employees 
or users of the proposed development could be exposed to chemicals related 
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to the landfill materials: (1) direct contact with soil at the property; and (2) 

inhalation of volatile organic compounds present in the vapor phase in surface 

soil. Generation of fugitive dust from surface soils could occur during 

construction activities, but is not expected to be significant following 

development of the property. Based on the proposed plan, the majority of the 

property will either be vegetated or covered with pavement or buildings, thus 
preventing or severely limiting any fugitive dust generation. Although 

chemicals related to landfill materials have been detected in groundwater and 

surface water (i.e., the recharge basin), these media were not evaluated in this 

risk assessment because there are no potential exposure pathways to 
employees or to users of the proposed development. 

In the following sections, each of the two potential exposure pathwavs 

identified above is qualitatively evaluated based on the data presented in the 

NUS report (NUS, 1989) as well as data collected as part of this investigation. 

The potential exposure pathways were also evaluated with respect to the 

proposed development plans recently (Februaiy 1, 1993) submitted to the 

Town by Newman & Novak, architects for the developer. The drawings 

prepared by Newman & Novak and The Sear Brown Group (engineers for the 
developer) which comprise the proposed development plans are listed on 
Table 1-1. 

Within each section, a summary of the available information is provided, 

followed by a comparison of data to health-based standards and criteria and 

a qualitative assessment of the potential risks. Potential risks are assessed in 

terms of the source, pathways and receptors associated with the proposed 

development. The remainder of this report is organized as follows: 

Section 2.0: Evaluation of Potential Surface Soil Direct Contact Risks 

Section 3.0: Evaluation of Potential Landfill Gas Explosion and Inhalation 
Risks 

Section 4.0: Summary 
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I 2.0 EVALUATION OF POTENTIAL DIRECT CONTACT RISKS 

BACKGROUND INFORMATION 

In the 1989 NUS investigation, a total of 7 surface soil or sediment samples 
(0 to 6 inches) were collected from the property (S-2, S-3, S-4, S-5, S-6/S-

8(Dup), S-9, and SED-2). The locations of these sampling points are shown 
m Figure 2-1. The samples were analyzed for inorganics, volatile organics, 

semivolatile organics, pesticides, and PCBs. Table 2-1 presents the analytical 
results for these samples. As indicated in this table, no volatile organics were 

detected above contract required detection limits. A number of semivolatile 

organics were detected, primarily in sample S-3. The relatively low 

concentrations of semivolatile organic compounds and inorganic constituents 

found in surface soil is consistent with the fact that approximately four feet 

of soil was used to cover the property after landfill operations had ceased 
(NUS, 1989). 

COMPARISON WITH CRITERIA 

In order to evaluate the soil and sediment data, the detected concentrations 

were compared to soil cleanup objectives provided in the NYSDEC Technical 

and Administrative Guidance Memorandum (TAGM) entitled "Determination 

of Soil Cleanup Objectives and Cleanup Levels" dated November 16, 1992. 

Tables 2-2 and 2-3 present this comparison for inorganic and organic 

compounds, respectively. Each of these tables is discussed below. 

Inorganic^ 

Table 2-2 compares the concentrations of inorganics detected in surface soil 

and sediment to the recommended soil cleanup objectives (RSCOs) developed 

in the NYSDEC TAGM. The RSCOs developed in the TAGM for inorganics 
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are based on site background values, where available, or regional background 
values. (No site background data was available for the property). As shown 

in Table 2-2, the maximum detected concentrations of aluminum, arsenic, 
calcium, and manganese are all below their respective RSCOs. Although one 

or more samples had concentrations of chromium and iron in excess of the 

applicable RSCOs, the maximum concentrations of these chemicals were, 

nevertheless, within the range of typical background concentrations listed in 

the TAGM (1.5-40 mg/kg for chromium and 2,000-550,000 mg/kg for iron). 

Of the remaining chemicals, all but zinc were detected in only one sample in 

excess of the RSCO. In order to further evaluate these chemicals, acceptable 
health-based levels were derived using the direct contact exposure 

assumptions used by NYSDEC in developing RSCOs for organic compounds. 

These exposure assumptions are based on a 16 kg (35 lb) child consuming 200 

mg of soil per day for a total of five years. It should be noted that this 
exposure rate is in all likelihood greater than any exposures which would 

actually be incurred at the property. As previously stated, it is assumed that 

use of the property by unaccompanied young children will not occur since the 

entire property will be fenced and in active use. In addition, the proposed 

development plans call for all areas of the property to be paved or 

landscaped. The majority of the property, i.e., the golf driving range, would 

not be accessible to users of the property after it is developed. Therefore, 

the acceptable levels derived based on the aforementioned NYSDEC 

exposure assumptions are expected to be fully protective of the adult 

employees and other individuals using the developed property. 

As shown in Table 2-2, the maximum detected concentrations of cadmium, 

nickel, vanadium, and zinc are all below the health-based acceptable cleanup 

levels. Lead cannot be evaluated in this manner because the USEPA has not 

currently approved an oral reference dose or potency factor. However, the 

maximum detected concentration of lead of 287 ppm is below the current 
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USEPA recommended soil cleanup level for lead in residential areas of 500-
1,000 ppm (USEPA, 1989). 

Organic Compounds 

Table 2-3 compares the range of concentrations of organic compounds 

detected in soil to the NYSDEC cleanup objectives based on direct contact 
with soil (where available). For organic compounds, the NYSDEC TAGM 

developed two sets of cleanup objectives for soil. One set of cleanup 

objectives is based on protection of groundwater from chemicals leaching 

from soil. The second set of cleanup objectives is based on direct contact 
with soil. The lower of these two cleanup objectives is then selected as the 

RSCO. Since the purpose of this evaluation is to address risks posed by 
people using the property following its development as a driving range, the 

cleanup objectives based on direct contact are most appropriate for use in 

evaluating this data. Consequently, the NYSDEC cleanup objectives based 

on potential direct contact exposures were used in this qualitative risk 
assessment. 

As shown in Table 2-3, the maximum detected concentrations of all organics 

detected at the property except benzo(a)anthracene and benzo(a)pyrene are 

below their respective cleanup objectives for direct contact exposures. 

Benzo(a)anthracene and benzo(a)pyrene were each detected above the 

contract required detected limit (CRDL) in only one sample (i.e., sample S-3). 

The location of sample S-3 is along the western perimeter of the property, 

adjacent to or possibly slightly within the golf driving range area itself. This 

area will be enclosed along its western, northern and eastern boundary within 

a fence extending to a height of 40 feet except in some areas, where the fence 

will be extended to a height of sixty feet. The area will be enclosed along its 

southern boundary by the two level golf tee booths. For safety and 

operational reasons, access to the golf driving range area will be limited to 
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facility workers only. Physically, the only access to the area will be through 

a gate from the fenced maintenance area located in the southwest corner of 
the property. 

ASSESSMENT OF RISK 

Based on information presented in the NUS report, use of the property as a 

golf driving range is not expected to result in any significant adverse impacts 

to human health due to direct contact with soil. The basis for this conclusion 
is summarized below. 

(1) Following development of the property, there will be limited 

opportunity or reason for direct contact with soil. Most of the property 
will be paved or vegetated. The entire property will be fenced, thus 
preventing unsupervised access by young children. 

(2) The area with the highest concentration of chemicals that appear to be 

related to the previous use of the property (i.e., sample S-3) is in an 

area that will be developed as a relatively inaccessible part of the golf 
driving range. 

(3) Although elevated concentrations of metals and some semivolatile 

organics were detected, the concentrations were in most cases below 

background or health-based acceptable levels. The concentrations of 

only two chemicals, benzo(a)pyrene and benzo(a)anthracene, exceed 

the acceptable levels and in only one sample (i.e., sample S-3). As 

previously stated, this sample is located in an area that will not be 

accessible to users of the proposed development. In addition, the site-

wide average concentrations of these chemicals, which are more 

representative of potential risks that may be posed by chemicals in soil, 
do not exceed acceptable levels. 
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Surface soil at the property, even under existing (i.e., pre-development) 

conditions, does not pose unacceptable human health risks. In addition, the 

proposed development includes measures to cover the property with 

pavement, buildings and landscaped areas. As a result, direct contact with 

existing surface soil by users of the proposed development will be limited or 

non-existent The limited presence of chemicals in surface soil (i.e., limited 

source areas) and the limited and perhaps non-existent direct contact 
pathways resulting after development eliminate direct contact with surface soil 
as a potential risk. 
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3.0 EVALUATION OF POTENTIAL LANDFILL GAS EXPLOSION AND 
INHALATION RISKS 

In addition to direct contact with surface soil (discussed in Section 2.0), the 

second pathway by which employees or users of the proposed development 

could be exposed to chemicals at the property is by inhalation of chemicals 

of concern in landfill gas. Chemicals of concern in landf.ll gas include 
methane, which is generated in the landfill, and other volatile organics, which 

may have been placed with waste materials during previous l»nrffni 

operations. In addition, the accumulation of methane gas in enclosed .r--' 

can present potential fire or explosion risks. This section discusses: (1) the 

results of previous and recent landfill gas sampling (Section 3.1); (2) a 

comparison of the recent landfill gas sampling results to standards (Section 

3.2); and (3) an assessment of the potential landfill gas explosion and 
inhalation risks (Section 3.3). 

RESULTS OF LANDFILL GAS SAMPLING 

Landfill gas and ambient air have previously been sampled by the Nassau 

County Department of Health (NCDOH) and by the NUS Corporation. The 

NUS sampling was performed as part of the site inspection field work 

performed by NUS for the USEPA. Previous landfill gas sampling results are 

discussed in Secuon 3.1.1. Recent (i.e., January and February 1993) sampling 

of landfill gas and ambient air performed by ERM for the Town is discussed 
in Section 3.1.2. 

Previous Sampling Results 

Soil gas and/or ambient air at the property has been sampled on three 

previous occasions by the NCDOH and NUS. A summary of these sampling 
results is provided below. 

ERM-NORTHEAST 
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In 1976, NCDOH collected gas samples to be used in evaluating the 
effectiveness of the on-site venting system. The samples were collected from 

the ground and were found to have concentrations of methane at three 
locations at levels exceeding the lower explosive limit, or T FT (NUS, 1989). 
In 1980, NCDOH collected 10 air samples from the property to be analyzed 
for vmyl chloride. Vinyl chloride was not detected in any of these samples 
(NUS, 1989). 

During the NUS USEPA Region 2 Field Investigation Team site 

reconnaissance conducted in 1989, Organic Vapor Analyzer flame ionization 

detector (OVA) and HNu photoionization detector (HNu) measurements 
were taken at various locations at the property (NUS, 1989). The results are 

summarized m Table 3-1. The OVA readings include the concentration of 
methane in the gas sampled by this instrument Conversely, the HNu readings 

do not include the concentration of methane and are more representative of 

the possible presence of volatile organic compounds. As shown in this table, 

OVA readings ranged from 0 to > 1,000 ppm. The highest OVA readings 

were taken in the vicinity of SW/SED-1 and S-7. Subsequent screening of 

this area using Draeger tubes, which measure the concentration of selected 
individual volatile organic compounds, did not reveal the presence of benzene 

or vinyl chloride in the ambient air. The highest OVA reading detected 

elsewhere on the property was 10 ppm. HNu readings were detected near the 

ground at three locations in the vicinity of the vent pipes. The highest HNu 
reading was 20 ppm above background. 

Recent Sampling Results 

In order to further evaluate potential exposures via the air pathway, a 

methane survey and a volatile organics survey of the property were conducted 

by ERM in January and February 1993 as part of this investigation. A 
summary of the results is provided below. 
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In the methane survey, soil gas at a depth of 5 feet at a total of 22 sample 

locations throughout the property was monitored using: (1) a combustible gas 

meter to determine the percent lower explosive limit (LEL) and resultant 

methane concentration; and (2) a photo-ionization detector (PID) to identify 

the presence, if any, of non-methane volatile organics. The results are 

summarized in Table 3-2. As indicated in this table, the predominant 
constituent of soil gas at the property is methane. The percent of LEL 

readings ranged from 0 to 100 percent, with approximately one-half of the 
sampling locations having 100 percent LEL readings. The LEL of methane 

occurs when methane concentrations represent approximately 5.3 percent of 

the gas sample. Therefore, concentrations of methane in soil gas at these 
sampling points (i.e., 100 percent LEL) are expected to be at least 5.3 
percent. 

In the volatile organics survey, two samples were collected from soil gas 

located five feet below the surface of the property and one sample was 

collected from ambient air. These samples were analyzed for individual 
volatile organic compounds. Two samples (ERM-S2 and ERM-S3) measured 

soil gas within the landfill itself. The sampling locations were selected based 

on the locations with the highest PID readings in the methane survey. Sample 

ERM-S2 was collected from the proposed golf booth area and sample ERM-

S3 was taken along the northern fence at the property boundary. The fourth 

sample (ERM-S4) measured ambient air in the breathing zone near the center 
of the landfill. Analytical results are provided in Table 3-3. As shown in this 
table, no volatile organics were detected in the ambient air sample. 

COMPARISON WITH CRITERIA 

In this section, the data collected as part of the recent ERM investigation are 

evaluated with respect to applicable standards and criteria. The results of the 
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methane suivey are discussed first, followed by a discussion of the results of 
the volatile organics survey. 

Methane Survey 

In general, there are two concerns associated with methane. The first concern 
is the possibility of explosion or fire, and the second concern is health effects 

associated with inhalation of methane. Each of these is discussed below. 

The risk of an explosion or fire is measured by the percent LEL reading. As 

shown in Table 3-2, approximately one-half of the soil gas samples taken had 
LEL readings of 100 percent. It should be noted that these measurements 
represent conditions in soil gas in the landfill, not ambient air. Following 
dilution in the ambient air, the concentrations in air to which people may be 

exposed will be considerably lower. Nevertheless, the results indicate that 

methane is present in landfill gas in concentrations exceeding the LEL. As 

a result, an explosive condition or fire could result if landfill gas is permitted 

to migrate to and accumulate in enclosed spaces and if an ignition source is 

present. These conditions are not present at the property in its current state; 

that is, there are no enclosed spaces or ignition sources at the property. 

The enclosed spaces to be constructed as part of the proposed development 

plans include manholes and buildings. A total of four buildings are proposed 

for construction at the property; (1) golf tee booths (two levels); (2) a golf pro 

shop, including a snack bar; (3) a miniature golf booth; and (4) a maintenance 

building. Manholes are to be constructed as part of the storm water and 

sanitary waste water sewer lines. Occupational Safety and Health 

Administration (OSHA) regulations require that, prior to entry, confined 

spaces such as storm water or sanitary waste water manholes be monitored. 

Manholes must be monitored for asphyxiant, toxic or explosive gases that can 

be generated by debris from storm water or sanitary waste water, even if 
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external sources of methane and other gases, such as landfill gas, are not 

present The OSHA regulation require that protective measures such as 

respirators or external air supply be used if required based on the pre-entry 
monitoring results. 

The proposed development must be designed so as to prevent the migration 

or the accumulation of landfill gas in either manholes or buildings. Relatively 

simple methods can be used in the design and construction of these structures 
to ensure that explosive or fire conditions related to the presence of methane 

in landfill gas do not occur in enclosed spaces. The Town has contracted with 

ERM to review the final submission of the proposed development plans to 
determine whether these plans address environmental issues related to the 

property. As part of this review, ERM will evaluate whether adequate 

measures have been included in the proposed development plans to prevent 
landfill gas from migrating into or accumulating in enclosed «p™~ these 

measures are included in the proposed development plans, the potential 
pathway for landfill gas containing methane in concentrations above the tut 

to migrate into or accumulate in enclosed spaces will be prevented. These 

measures will be required by the Town prior to development of the property. 

If the procedures established by the Town to ensure that these preventive 

measures are incorporated into the proposed development are implemented, 

potential fire or explosion hazards related to the presence of methane in 
landfill gas will not occur. 

With respect to health effects, methane is classified as a simple asphyxiant 

gas. Gases of this type have no specific toxicity effect, but they act by 

excluding oxygen from the lungs. As described in "Dangerous Properties of 
Industrial Materials" (Sax, 1979): 

The effect of simple asphyxiant gases is proportional to the 

extent to which they diminish the amount (partial pressure) of 
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oxygen in the air that is breathed. The oxygen may be 

diminished to 2/3 of its normal percentage in air before 
appreciable symptoms develop, and this in turn requires the 

presence of a simple asphyxiant in a concentration of 33% in 
the mixture of air and gas. 

As shown in Table 3-2 and discussed above, approximately one-half of the soil 
gas samples taken had LEL levels of 100 percent and, therefore, expected 
concentrations of methane of 5.3 percent or higher. These measures 

represent the concentration of methane in soil gas located approximately five 

feet beneath the surface of the property. In order for the methane in landfill 
gas in soil at this depth to present a potential human health risk (i.e., by 

displacing oxygen and thus reducing oxygen concentrations to levels that pose 
potential asphyxiant risks), methane in landfill gas must migrate to and 

accumulate in enclosed spaces. As discussed above (Section 3.2.1) with 

respect to fire and explosion hazards related to methane, procedures have 

been established to ensure that measures to prevent migration and 

accumulation of landfill gas in enclosed spaces (i.e., manholes and buildings) 

are included as part of the proposed development. If the procedures 

established by the Town to ensure that these preventive measures are 

incorporated into the proposed development are implemented, potential 

human health risks related to the presence of methane in landfill gas will not 
occur. 

Volatile Organics Survey 

In order to evaluate potential impacts to employees and users of the proposed 

development, the volatile organics survey results were compared to applicable 

federal and New York State standards and guidelines. To assess potential 

impacts to employees, the detected concentrations are compared to the 
OSHA Permissible Exposure Limits (PELs). The OSHA PELs are 
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enforceable standards developed to protect workers and are based on a 40-

hour work week exposure period. In order to evaluate potential impacts to 
users of the proposed development, a modification to the NYSDEC Ambient 
Guideline Concentrations (AGCs) was calculated. The AGC is a health-

based acceptable concentration to which an individual may be exposed 24 

hours per day, 365 days per year for an entire lifetime. Individual users of the 

developed property (e.g., golfers) are only expected to be at the property for 

a fraction of this time. It was conservatively assumed that an individual user 

would be present at the property for a maximum of four hours per day, three 
days per week, 48 weeks per year, or 6.6 percent of the year. Therefore, an 
approximate acceptable ambient concentration for these receptors was derived 

by dividing the 24-hour AGC by 0.066. Both the PELs and the derived 
acceptable concentrations are presented in Table 3-3. 

As shown in Table 3-3, the concentrations of individual volatile organics in 
SOU gas in samples ERM-S2 and ERM-S3 are aU well below the applicable 

OSHA PELs and, except for tetrachloroethene and 1,1-dichloroethene, are 
below the derived acceptable ambient concentration. FoUowing dilution in 

air, it is expected that the concentration of tetrachloroethene and 1,1-

dichloroethene m ambient air in the vicinity of these samples would be below 

the acceptable concentration. This conclusion is supported by the fact that 

the ambient air sample collected as part of this study (ERM-S4) did not have 
detectable concentrations of any organic compounds. 

However, due to the concentrations of tetrachloroethene and 1,1-

dichloroethene in landfill gas samples, volatile organics in soil gas five feet 

beneath the surface of the property constitute a source of potential human 

health risks. In order for this risk to be defined, an exposure route, or 

pathway, for volatile organics in landfill gas must be present. There are no 

enclosed spaces at the property at the present time. As a result, there are no 
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potential human health risks associated with volatile organics in landfill gas 
under current conditions. 

Enclosed spaces are included in the proposed development. As discussed in 

Section 3.2.1 for methane, landfill gas must migrate into and accumulate in 
enclosed spaces, such as the manholes and buildings included in the proposed 

development plans, in order for chemicals in landfill gas to pose a potential 
human health risk. Under future conditions, then, manholes and building* 

proposed in the development plans could provide potential exposure routes 
for volatile organics to workers and users of the proposed development. The 

only potential receptors to volatile organics that may accumulate in manholes 

are facility and utility workers. Since the concentration of volatile organics 

in landfill gas are below the OSHA PEU the entry of facility or utility 
workers into manholes would not pose unacceptable human health risks. In 
addition, OSHA regulation require that confined spaces such as manholes be 

monitored prior to entry and that protective measures such as respirators or 

external air supplies by used if required based on the pre-entry monitoring 
results. 

Unless properly designed and constructed, landfill gas can also enter into and 

accumulate in the buildings proposed in the development plans. Potential 

receptors to volatile organics in buildings include workers and users of the 

proposed development As discussed in Section 3.2.1, procedures have been 

established to ensure that measures to prevent migration and accumulation 

of landfill gas in enclosed spaces, including buildings, are included as part of 

the proposed development. If these procedures are implemented, potential 

human health risks related to the presence of volatile organics in landfill gas 
will not occur. 
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3.3 ASSESSMENT OF RISK 

Potential risks related to landfill gas include potential fire and explosion 

hazards related to methane and potential human health risks related to the 

presence of volatile organics. These risks require that landfill gas migrate into 

and accumulate in enclosed spaces. There are no enclosed spaces at the 

property at the present time. As a result, there are no potential human 
health, fire and explosion risks associated with methane and volatile organics 
in landfill gas under current conditions. 

Under future conditions, manholes and buildings proposed for development 
provide enclosed spaces whereby landfill gas can accumulate. Recent 

methane monitoring and VOC sampling indicates that: (1) the concentration 
of volatile organics present in landfill gas do not pose unacceptable human 

health risks to workers; (2) manholes require protective measures to address 

potential fire and explosive hazards; and (3) buildings require protective 

measures to address potential fire and explosion risks and potential human 

health risks to users of the proposed development Relatively simple 

measures can be included in the design and construction of these structures 
to prevent landfill gas from migrating into and accumulating in manholes and 

buildings. As discussed in Section 3.2.1, the Town has established procedures 

to ensure that measures to prevent landfill gas migration and accumulation 

in enclosed spaces be incorporated in the design and construction of the 

proposed development. If preventive measures are properly designed and 

constructed in accordance with these procedures, potential fire and explosion 

hazards and potential human health risks related to landfill gas will not occur. 
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SUMMARY AND CONCLUSIONS 

The purpose of this study is to qualitatively assess potential risks to future 
users of the property resulting from previous use of the property as a landfill. 

Based on available information, use of the property as a golf driving range as 

currently planned is not expected to result in any significant adverse impacts 

to human health as a result of direct contact with soil. Surface soil at the 

property, even under existing (i.e., pre-development) conditions, does not pose 

unacceptable human health risks. In addition, the proposed development 
includes measures to cover the property with pavement, buildings and 

landscaped areas. As a result, direct contact with existing surface soil by users 
of the proposed development will be limited or non-existent. The limited 

presence of chemicals in surface soil (i.e., limited source areas) and the 

limited and perhaps non-existent direct contact pathways resulting after 

development eliminate direct contact with surface soil as a potential risk. 

Potential risks related to landfill gas include potential fire and explosion 

hazards related to methane and potential human health risks related to the 
presence of volatile organics. These risks require that landfill gas migrate into 

and accumulate in enclosed spaces. There are no enclosed spaces at the 

property at the present time. As a result, there are no potential human 

health, fire and explosion risks associated with methane and volatile organics 
in landfill gas under current conditions. 

Under future conditions, manholes and buildings proposed for development 

provide enclosed spaces whereby landfill gas can accumulate. Recent 

methane monitoring and VOC sampling indicates that: (1) the concentration 

of volatile organics present in landfill gas do not pose unacceptable human 

health risks to workers; (2) manholes require protective measures to address 

potential fire and explosion hazards; and (3) buildings require protective 

measures to address potential fire and explosion risks and potential human 
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health risks to users of the proposed development The Town has established 
procedures to ensure that measures to prevent landfill gas migration and 

accumulation in enclosed spaces be incorporated in the design and 

construction of the proposed development. If preventive measures are 

properly designed and constructed in accordance with these procedures, 

potential fire and explosion hazards and potential human health risks related 
to landfill gas will not occur. 
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TABLE M 

PROPOSED DEVELOPMENT PLAN 
LIST OF DRAWINGS"' 

DENTON AVENUE LANDFILL 
("SPRING ROCK GOLF CENTER") 

NEW HYDE PARK, NY 

SP-1 

A-l 

A-2 

none 

SE-I 

Site Plan 

Pro Shop Elevation 

Roof Plan 

Site Plan 

Site Plan 

Prepared by0* 

Newman & Novak 

Newman & Novak 

Newman <fe Novak 

The Sear-Brown Group 

The Sear-Brown Group 

Date® 

2-5-93 

none 

1-15-93 

2-5-93 

2-4-93 
SE-2 Grading and Drainage Plan 
SE-3 Lighting Plan 

Site Construction Details 

Site Planting Plan 

The Sear-Brown Group 2-4-93 
The Sear-Brown Group 2-4-93 
The Sear-Brown Group 

Newman & Novak 
2-4-93 

2-8-93 
Newman & Novak 2-8-93 

Notes: 

List of drawings transmitted by Newman & Novak to ERM for review of 
environmental conditions. Received by ERM February 16, 1993. 

Architects: 
Newman & Novak 
Architects, P.C. 
395 North Service Road 
Melville, N.Y. 11747 

Design Engineers: 
The Sear-Brown Group 
2300 Marcus Avenue 
Lake Success, N.Y. 11042 

Date originally prepared or date of last revision, whichever is later. 



TABLE 2-1 
SUMMARY OF NUS SOIUSEDIMENT SAMPLING RESULTS 

FOR THE PROPERTY (1) 
Page I of3 

II Compounds S2 
H Present 

S3 S4 S5 
(MS/MSD) 

S6 S8 
(DUP) 

S9 SED-2 | 

BINuRGANlCS (mg/kg) 
BAluminum 2 840 
flArsenic 5 3 

11,900 
5 

4,550 
A A 

2,090 1730 1,640 3,410 3,930 

flCadmium 
HCalcium j 

1.7 E 
J 7,280 

3.3 

1,370 

3.3 

j 

3 

1230 

4.2 

I 

J 

j 
BLhromium 12.5 
fron ~ 8,610 

19 2 
13,900 

6.8 E 
9,940 

5.4 E 
4,740 

27 E 
4,210 

4.9 E 
4,280 

107 
8 250 

12,7 
7 330 n [pad 48 3 

HMagnesium j 
287 

J 
56.7 

J 
28,3 

J 
23 3 

J 
21.9 

J 
51 8 

J 
43,3 

j 1 flMangancse 80.5 
ffNickel j 
^Vanadium j 

118 
32.3 E 
443 P  

331 
J 
T 1 

113 
J 

72.7 
j 

73.9 
j 

129 
9.2 E 

894 1  
11.  IE |  

|Zinc 99.1 E 6700 E 
1 J  

70.4 E | 29 6 E | 
J 

25.7 E 
J 

27.5 E 
14.2 E 
28 3 E 

J | 
35 8E 1 

AH notes for Table 2-1 are listed on page 3 of 3 
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TABLE 2-1 
SUMMARY OF NUS SOIL/SEDIMENT SAMPLING RESULTS 

FOR THE PROPERTY (I) 
Page 2 of 3 

All noies for Table 2-1 arc listed on page 3 of 3 
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Compounds 
Present 

PESTICIDES (ui 

TABLE 2-1 
SUMMARY OF NUS SOIL/SEDIMENT SAMPLING RESULTS 

FOR THE PROPERTY (1) 
Page 3 of3 

S2 S3 S4 S3 
l(MSTMSD) | 

S6 S8 
(DUP) 

S9 SED-2 

flDicldrin 
[4,4'-DDE " 
•4t4'-DDD 

28 
42 
47 

yAroclor-1254 
HAroclor-1260 

440 390 
210 B 

Notes: 
E - Estimated value 
J - Estimated Value; compound present below CRDL but above IDL 
R - Analysis did not pass EPA QA/QC 
Blanks indicate non-detect 
( I )  Only chemicals  detected above CRDL in one or  more samples  are  included.  
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•
TABLE 2-2 

COMPARISON OF CONCENTRATIONS OF 
CHEMICALS IN SURFACE SOIL/SEDIMENT 

I TO ACCEPTABLE LEVFJLS 
" (INORGANICS^ 

Chemical 

Aluminum 
Arsenic 

Cadmium 
Calcium 

Chromium 
Iron 
Lead 

Manganese 
Nickel 

Vanadium 
Zinc 

Range of Detected 
Concentrations 

(mg/kg) 

Recommended Soil 
Cleanup Objective(l) 

(mg/kg) 

Health-Based Acceptable 
Level - Direct Contact® 

(mg/kg) 
1,640-11,900 33,000 

3-5.3 7.5 „ 
BDL-1.7 1 80 

BDL-7,280 130-35,000 
2.7-19.2 10 

4,210-13,900 2,000 __ 
21.9-287 30 500-1,000® 
72.7-331 50-5,000 

BDL-32J 13 1,600 
BDL-445 150 560 
25.7-6,700 20 16,000 

(3) 

Source: NYSDEC, 1992 
Derived using methodology described in NYSDEC, 1992, except as noted. See Appendix A 
Source: USEPA, 1989. 



TABLE 2-3 
COMPARISON OF CONCENTRATIONS OF CHEMICALS 

IN SURFACE SOIL/SEDIMENT 
TO ACCEPTABLE LEVELS 

(Organics) 

Chemical 

Semivolatile Organics 

Phenanthrene 
Huoranthene 

Pyrene 
Benzo(a)anthiacene 
Chiysene 
Bis(2-ethylhexyl)phthalate 
Benzo(b)flouranthene 

:)flouranthene 
a)pyrene 

Indeno(l,2,3-cd)pyrene 

Pesticides/PCBs 

Dieldrin 
4-DDE 
4-DDD 

PCB-1234 

Notes: 

Range of 
Detected 

Concentrations 
(ug/kg) 

ND-610 
ND-1500 
ND-3300 
ND-1700 
ND-1800 
ND-1800 
ND-3300 

ND-2.000E 
ND-1.800E 
ND-740E 

ND-28 
ND-42 
ND-47 

ND-440 

Cleanup 
Objective 

Based on 
Direct Contact (1) 

(ug/kg) 

50,000 
50.000 
50,000 

220 
NA 

50,000 
NA 
NA 
61 
NA 

44 
2,100 
2,900 
1,000 

(2) 
(2) 
(2) 

NA: Not Available 
(1)  Source:  NYSDEC, 1992 
(2) Recommended sod cleanup objective for individual semivolatile 

organic compounds. 



TABLE 3-1 
SUMMARY OF OVA AND HNU MONITORING AT 

THE PROPERTY DURING THE NUS INVESTIGATION (1) 

Dale 

6-Jun-89 
6-Jun-89 

6-Jun-89 

Time 

12:30 

12:30 
12:34 

Location OVA 
(ppm) 

HNu 
(PPm) 

Methane 
Flush Test 

Mini Rad 
(cpm) 

Former DA-3/DA-4 well lotion 
Breathing zone 

Former DA-2 location -
43' NE of W border of site at 

venting pipes 21 & 22 
Breathing zone 

20 

Oily stain 40' from vent 17 

14-Jun-89 
14-Jun-89 
14-Jun-89 
4-Jun-89 

12:36 
11:19 
12:06 
12:32 
15:20 
16:05 

Crushed pail E of vent 14 30 
Sample location SW/SED-2 1.5 

Sediments at SED-2 
Soil sample location S-2 
Soil sample location S-4 9-10 

Possible 

4-Jun-89 17:15 
Soil sample location S-6/S-8 

Samples SW/SED-1, S-7, in breathing 
zone, vicinity ol 

Notes: 

OVA - Organic Vapor Analyzer - Flame Ionization Detector 
HNu - Photoionization detector 
Mini-Rad - Mini Radiation Alert 
ppm - parts per million 
cpm - counts per minute 

I Blanks indicate data not recorded 
(1)  Compiled from f ie ld  notes  in  NUS report .  
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TABLE 3-2 
RESULTS OF METHANE SURVEY (1) 

Location 
TVOC & 

PID (ppm) % of LEL 

A 0.0 5 
B 0.3 100 
C 5.2 70 
D 0.6 100 
E 2.0 0 
F 0.2 24 
G 0.4 17 
H 0.3 33 
I 0.1 100 
J 6.2 12 
K 5.0 19 
L 1.1 100 
M 0.0 100 
N 1.4 100 
0 0.1 100 
P 0.0 0 
Q 0.0 0 
R 1.7 55 
S 3-4 100 
T 0.0 100 
U 0.6 100 
V 0.3 100 

All samples collected at a depth of 5 feet 
TVOC: Total concentration of volatile organic compounds excluding 
as measured by a P1D. 
LEL: Lower Explosive Limit 



TABLE 3-3 
COMPARISON op VOLATILE ORnA^ir SURVEY RESI If TC 

TO APPLICABLE STANDARDS AND CRITERIA 

Indicates compound not detected. 

(1) Based on a modification of the AGC. See Section 3.2.2 
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APPENDIX A 
CALCULATION OF ACCEPTABLE CONCENTRATIONS OF INORGANICS 

IN SOIL BASED ON DIRECT CONTACT EXPOSURE 

Chemical 
Oral 

RfD(l)  
(mg/kg/day) 

Cadmium (3) 
Nickel 
Vanadium 
Zinc 

0.001 
0.02 

0.007 
0.2 

Conversion 
Factor 

(1000 ug/mg) 

1000 
1000 
1000 
1000 

0.2 
0.2 
0.2 
0.2 

Acceptable 
Concentration 
(mg/kg) (2) 

80 
1600 
560 

16000 

(1)  Source:  HEAST(1992)  
(2)  Acceptable  concentrat ion = RfD •» Weight * CF / SIR 
(3) Oral RID for food 
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SECTION 1.0 

INTRODUCTION 

1.1 Objectives 

ERM-Northeast was retained in October, 1981, by the Nassau 
County Department of Health to conduct groundwater investiga
tions at two closed municipal landfills in Nassau County. This 
project was funded by a grant from the New York State Depart
ment of Health. 

The two sites selected by NCDH to be investigated were 
the Syosset landfill in the Town of Oyster Bay and the Denton 
Avenue landfill in New Hyde Park, Town of North Hempstead. 
Both sites were owned and operated by their respective Towns 
during the 1950's and 1960's, and subsequently closed. The 
general purpose of this project was to determine the existence, 
magnitude and quality of leachate plumes being generated at 
both sites. 

To develop the site-specific objectives for each drilling 
and sampling program, all available water quality and hydro-
geologic data were reviewed. Thick unsaturated zones at each 
site (100 feet at Syosset, 70 feet at Denton Avenue) and the 
amount of project resources available for well drilling were 
important considerations that also determined the scope of 
the field programs. The objectives for each site are described 
below: 

Syosset Landfill 

- Define the local configuration of the water table, the 
location of the regional groundwater divide with res
pect to the landfill and the direction and rate of 
groundwater flow. This was a primary objective at 
Syosset because the direction of groundwater flow was 
not precisely known prior to start of drilling. 

Establish groundwater quality beneath the site and 
determine if leachate is being generated. A pre
viously published report from the 208 Study found 
minimal leachate impacts. 

1-1 
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- Provide permanent monitoring wells that can be used 
to evaluate long-term groundwater quality trends. 

- Determine if industrial waste that was reportedly 
accepted at Syosset is currently impacting ground
water quality. 

- Evaluate the potential for leachate impacts on public 
water supply wells. 

Based on reports indicating that the Syosset landfill was 
extensively used as an industrial waste disposal site, it 
was mutually agreed upon by NCDH and EKM-Northeast to 
commit a larger share of the drilling budget to this site. 

Denton Avenue Landfill 

- Define the local groundwater gradient in more detail, 
including water table modifications associated with the 
large recharge basin, that separates the north and 
south sections. 

- Assess groundwater quality on the downgradient boundary 
of each landfill site and determine if leachate is 
currently impacting the upper glacial aquifer. 

Install permanent observation wells that can be used to 
monitor changes in groundwater quality over time. 

- Evaluate the potential for leachate impacts on public 
water supply wells. 

1.2 Report Organization 

The Syosset and Denton Avenue landfills are discussed in
dependently. The following organizational format is used for 
each: 

Background - The location and current conditions of each 
site is described. The operational history and type of 
wastes disposed of are reviewed. Previous field work, 
if conducted, is suianarized. 

Installation of Monitoring Wells - The installation of 
the monitoring wells is described, the procedures followed 
in performing the field work are detailed, and the geologic 
and hydrogeologic setting of each site is discussed. 

1-2 
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Sampling Procedures and Analytical Results - The collection 
ot groundwater samples is discussed and the analytical 
results presented. 

Discussion of Results - The laboratory analyses are dis-
cussed and interpreted in conjunction with collected 
hydrogeologic data. 

Conclusions and Recommendations - The major conclusions are 
summarized and recommendations concerning remedial measures 
and additional field work are presented. 

1-3 



7.1 Site Description 

* * f. lanariii plots are bounded on tha ««—».v H4llairi« 
Avenue, Evergreen Avenue on the south T Hillside 
uest The two - south «no Leonard Avenue on the 

recreational facility. The northern plot i. «, undeveloped field. 

7.2 History of Site 

by th??lIS»ir,S^ddfnd1G?^!1C^^i8i;«1^5| 

£ti ̂ ch^f'^Stely1 

Si'iS^Sbi.1^2U? .&ESS ST« 
ponded water at the bottM*of ™Pfre*f"eri** 
the site was reportedly covered wirt lS '- ""J1** £1??r of 

ware'reqnired'ro^riSe tli * ' 
parcel was coi^leted in 1963^C*V*ted sit« " *"««•• The aoutham 

s; si • 
sections 11 ^an^M." ?£££&• 
This site became operational in 1963? 1y°m6* "*&*&« 

•personnel S1^' *~ 
(approximately 90S of SI SS."2l2£L%2*dt£ Slf«. 

reported to be four feet thick. areas, the fill was 

I Historical information describing the tvee and <tmanitv of SeM?SLftof*Ŝ v,n5%ls Mt »vaiI5Si™d £J?»r 
"Eials were unable ?f Town of North Hempstead offi-
Bisoosal at^he landfof 5ri??y r?Port8 that quantify waste 
Town*. nil ' William Cook. Superintendent of the 
Town s Sanitation Department, qualitatively described the 
I 

I 



•arfl ftfl mi WMX. n 
/ 

t 
cardboard. Ho dn» Sr tali £ 5g^"Jle.. 

&s&;  ̂
^%Jo1»*:ri.̂ u'r;.rs.oddoloK." 
fire listed below: ® assu®Pt:ions fo* each site 

South Site 

Average annual precipitation equals 43.7 inches 

Runoff during operation was assumed to be ».rn **«. 

- hy-?1?g-e8^cir^h8 

^Mtty) ̂ ssrSf''SrStra^.fJs:. inf&ra^of ££«£? "" Cl*"ifl,d " 231 a. & J3o£ 

fI?i8?H°? °* «"»» was added to monthly summer rain-
August^ 1?53 inch..) »*"•*«• l'« ^h^uf^d 

Evapotranspiration was calculated to be 27 inches ner 
operation..c re «»«> 3 inch., per y£r d„r?»£"lie" 

" inch.™1*01™ retentlon dePEh »« estimated to b. 2 

Worth Site 

- Runoff during operations was assumed to be zero Aff.v 
closure runoff was estimated to be about 15 5 inches 
iS?"" ?*••* on soil, at the .it. clw.id a. hyd": 
thl^SaJllil8S™if-<?Sai1f *nd el«y«y .oils) reflecting 
wiStS^oJthe P?J 8 ?f ®8 taken Plfflc«- During three winter months, the soils are assigned to group D. 

f«JC«t5:a5spira?ion was calculated to be about 24 5 
inches after closure and 7 to 8 inches during operation. 

• Mgh.re1^r^"stion depth 1810 °inehM bec""e <" 

i i w  
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" *7"" , l<,,-c Beneratea ac tne seucn site was calculated 11 
be about 8,064,000 gallons per year (22,100 gpd) following site 
closure. At the north site, approximately 5,132,000 gallons of 
leachate ar® /I/. r\&r\ 

# — O* WU&flUWQ b64 
quality in the vicinity of the Denton Avenue landfill. A line 
of steel methane vents have been installed along the western 
boundary of the northern parcel; however, these perforated 
pipes were placed in the refuse and do not extend to the water 
table. 

Using these values, a recharge rate of 41 inches per year I* 
was calculated for both sites during operation. Assuming both 4 
sites are about 27 acres, the annual volume of leachate gener
ated at each is approximately 30,087,000 gallons (82,400 gpd). 

??n5hly rechar«e calculations for the post-closure period 
(detailed in Appendix C) show annual recharge rates of about 
11 inches at the south site and 7 inches at the north site. The 
volume of leachate generated at the south site was calculated to 
be about 8 . 064 . QflO M l l n n e  n a « >  U.BV inn s J . . 

illICT* approximately j,i«3<£,uuu gallons of L 
leachate are generated per year (14,060 gpd). h 

7• 3 Previous Investigations 
£3 
n< 
v« 
c3 

No studies have been conducted that assess groundwater or 

V2 
cr 
CJ 
c a 
in 
de: 
Thi 
fc: 

hoi 

8.2 

Fir 
lc;-

col 

co?.: 
the 
in c 
Glfi. 
cou: 
tesc 

ac 
«et £ 
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325 f.« i!tIh^.bJ/USUrn <1979) t0 be "bout 
feet below „S l™Ji from about -25 to -350 
near the top of the p«™lf h£S unit* of sandy day 
duringdrilflnf beLusfnf7!?™^1^* ™? was not confirmed 
d«p«"t* it cSI tip o l  tSf i&X SISJd' l l l T t o  E S T  s r l i 2 e d ,  

cosraunication between th. M«glth/«„d Sppll'tucill 

8.3 Hydrogeolo^y 

vsr" KS® 
oeasurements are summarized in Table 8-1. 

AvenuIhJall?uP"|er,i|fs|||n,'?|e«table.b;ne"t:h £ha Denten 
water table erad{»nr 2. v . ^Figure 8-2, and the regional 
collected from wf^ nA i own in FiI«r® 8-3. Water levels 
because nf «° W®11 DA-1 were not used to prepare these mans 

aonts « nA-10 ̂lTuTt"Z" 
es tabli lhldtli l g  all^nine^a t e r'levels• ̂ Thie8ionai'§™diant 

rr^oSiifV^rl- "s^srssa/s: sas-is approximately 5.28 feet per mile ( 001 ft /ft ^ n.4«i %».-
HcClymonds and Franke (USGS Professional Paper 627-E 1972} 
."S?"1or2tlW0,I.?lfo^draUliC conductivlty in the glacial' 
aated porositv of 0 35 t-l?er *** P®r #quar® foot «d « ««i-
the unSSi Ii-L i fir th® *ver«8« groundwater velocity in 
the upper glacial aquifer is calculated to be 0.76~ftTTLy 

th- il^e ®°di£ication of the regional water table gradient bv 
• U "P«"" th. c^uSfWrtS. 
in the balin ?« 3? wa£er waa continually observed 
existence of course of this project and the 
»«id B.S.Vi?OOTld beneath the basin was antici-
PMferenSlllv to "ells DA-2 and DA-A would have been 

£ rLmil"it«<:Sh?d-e Co™atison of arHregional, water table trends show*no 
to! nil? of ^"hliin^*, indlC;t" thac infiltration through 
occurring. and that cording is not currently 

8-3 



EI|M "Horthe®6 
Table 8-1 

WATER LEVEL MEASUREMENTS 

DEHTOM AVENUE LANDFILL 
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Examination of Nassau County groundwater contour maps 
prepared by the U.S. Geological Survey (Swarzenski, 1963*; 
Kiasael, 1970; Koszalka, 1974) shows the Denton Avenue landfill 
is located on or just north of the regional groundwater divide. 
The area adjacent to the divide is generally characterized by 
vertical flow and recharge to the Ha go thy aquifer. The wells 
installed at the Denton Avenue site were not designed to evalu
ate the Hagothy flow system so published data must be relied 
upon. Maps prepared by Swarzenski (1963) showing the piezo-
oetrie surface in the Hagothy aquifer indicate that lateral 
flow is in the same direction as the upper glacial aquifer. 
Heads in the Hagothy are several feet lower than in the upper 
glacial confirming the existence of vertical flow. As pre
viously described at the Syosset landfill, the comparatively 
low hydraulic conductivity and anistropy of the Hagothy 
aquifer will result in greatly reduced lateral and vertical 
groundwater flow rates. Based on Swarzenski"s maps, the 
gradient in the Hagothy can be assumed to be roughly equal 
to the upper glacial gradient - .001 ft./ft. Assuming hydraulic 
conductivity is 400 gpd/eq. ft. (HcClymonds and Franks„ 1972) 
and porosity is .30, the average rate of groundwater flow is 
.18 ft./day. The rate of average vertical flow is estimated 
to be at least one order of magnitudes lower depending on the 
thickness of local clay units. 
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SECTION 9.0 

SAMPLING PROCEDURES AND ANALYTICAL RESULTS 

9 . 1  Sampling Program* 

unique bailer to prevent cross "Contamination of ^ f 
were collected by Nassau County Department of Health personnel ^ 
??82 nil' 1982' "J* 5 !"co"d SnScSfd « 2eSET* 00 

9 . 2  Analytical Results 

«nte?,LS?;b^C9-ireI-le8«nd°f |°thA!?i" O f  •-*•• »; P«-

pleSfli ti»ito<Jbe'Jil^ $"""«• ?S""lr.U^E pieced in time to be included in this report.* 

* The analytical results for the acid extractables, base neutrals, pesticides, 
vinyl chloride, and PCB's are provided in Appendix 1.1-11. 

9-1 
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SECTION 10.0 

DISCUSSION OF RESULTS 

/man?16:*00 to n® w?i results do not show the dramatic water 
quality impacts normally associated with a plume of landfill 
leachate. To assess the low to moderately elevated anion and 
cation concentrations, the landfill monitoring wells must be 
compared to background water quality in the vicinity of Denton 
Avenue. Table 10-1 presents analytical results from five wells 
outside the Influence of the landfill (Well N8694 is 3,000 feet 
south of_the^landfill; N8623 Is 3,000 feet southeast of the 
S1Sei«?22? 3-s s0«th-southwest; N4390 is 3.500 feet northwest 
and N3673 is 300 feet east; well locations are shown in Figure 

parameter concentrations in the five background 
wells show relatively little variation and provide a consistent 
basis for evaluating the monitoring well results. 

TK« r®fw^Js £ro® DA-1 clearly show some leachate impacts. 
32™ 2 °f ammon±&> 11.0 rag/1 and iron, 61 rag/1 are 

nS8S8 cfnstituents are traditionally good leachate 
2 -. ? ®f anio® and cation concentrations, however, are 

°°derately elevated. The conductivity, 466 umhos, is higher 
a^erage background level, about 300 umhos. but much 

found in ch® downgradidnt wells at the 
H'11'j Si°}larly. the total alkalinity, total hard-

sodium concentrations are higher than back-
beenexpected *rC n°C sharply elevated as might have 

*• thl results from the other four landfill wells 
is more difficult. The conductivity in the landfill wells is 

?t,°^ey®n lowtr than background. Total hardness and 
tel alkalinity concentrations are marginally greater in the 

th« background wells. There is no signifi-
i f61?06® between the sodium and chloride concentrations 

^ ? i ,8U^at® eud nitrate levels are higher than 
in the landfill wells. The only parameters that differ markedly 
4-5°Wbackground levels are iron and manganese. The iron concen
trations , which range from 21 mg/1 to 75 mg/1 and the manganese 

ra ns to 1.93 mg/1 are commensurate with 
highly concentrated landfill leachate. Background iron con
centrations in the area range from less than 0.5 mg/1 to 2.9 
mg/1. ® 

10-1 
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Table 10-1 

BACKGROUND WATER QUALITY 

DENTON AVENUE LANDFILL 

t 

I 

I 

I 

1 PARAMETER 
WELL NUMBER 

1 PARAMETER 8026 8694 \ 8623 4390 ^ 36 

| Well Depth -6 +16 +14 -141 -28 

Screened Aquifer Glacial Glacial Glacial Upp.Mag. Upp. 

|Total Alkalinity 26 7 11 35 16 

.Hardness 74 73 71 94 74 

Spec. Conductance 317 338 248 250 290 

|pH 6.2 6.0 6.2 6.4 6.1 

Ammonia .45 .07 <.01 <.01 <.o: 

'Nitrate 5.47 4.6 6.65 4.6 10.. 

[Chlorides 27.8 41.4 12 28 19.. 

Sulphate 
• 

40 85 31 32 46 

bodium 17 31.0 <3 14.0 14 

|[ron 2.9 <.5 .19 <5 .26 

|)ate of Analysis 6/81 8/82 1/81 1/80 5/7' 

10-2 
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11 • 2 Recommendations 
1. 

3. 

The ^®lls installed during this study should be saraoled 
l*rly for at least a year to evaluate averape annual 

and maximum plume concentrations. The review of dIt* 
collected over the course of a year will permit a com
prehensive assessment of leachate strength. 

dlvidl'whij,1 wtieili£t>iiC""d Cl?S?it0 th* Sroundw»ter wnere vertical components of flow are irnnortanf 
relationship between the upper glaical and 

fiShould quantified. This would re-
It efch landfill «fi°n °w tW° °r Chr®® additional wells 

f Water samples obtained from 
gradients^ W°U ®ls° ®stabliab vertical concentration 

A?rKLrC™fdif1 measuras do not seem to be warranted at 
h J® S15e because of the low strength of the leachate 
nlitf ? absence of public water supply im
plied Minor T Cappin8 that has already" taken 

Minor remedial actions that would further reduce leachate generation are desirable. reouee 

north site, the extent of the clayey fill should 
blrinel^Thf ^ cond"cJinS f series of shallow soil 

?er?®f fty of this ®aterial should be 
easured. Fill with a low permeability should be added 

cla^e?Sfilirt FiSallvCh^Site ?0t c?vered by the original 
rn ; Finally, the entire site should be regraded 
eliminate the small H® drai?a«® toward the periphery and 
andstore ru^off^ depressions that currently collect 

rfL^f.f°?t$*?it®'.rre8radinft or additional paving would 
infiltration and leachate production, although 

modification to the ball fields and other outdoor • 
recreation areas is not considered necessary. 

11-2 
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WELL LOGS 



NCDH 

imriiovimwimlefl Rssoarees MqroagnwenE 

Pro^eiNYSDOH Landfill Inv. r^. 

Location DgntOH Ave . L. F. W.O. Number. 

WW! Tolll JJopth . Diliml|f__§_ill! 

Sketch Map 

Surface Elevation. 108 • 62 Level: tmiiai 70.10' oa.** 39.19 
S c r e e n :  f M a  2  ̂  1  t  u n g t i L — —  S t o t  S t o e ;  
Casing: Oia 2 in. i^h 110 ft. Type. 

Drilling Company Lavne-NY 
Dril ler  Log By.  

steel 

• jyC&i 
• I Ma<»fh 

^f;// 
Sih 

% 

e 
o 

.Drilling Methocih^ll. stem auger 
.Date Drilled. 

Notes Bentonite seal 
(20 lbs.) at about 50' 

Description/Soil Classification 
(Color. Texture. Structures) 

Dark grayish brown medium to fine sand with soft, 
mixed household refuse. 

Discolored black coarse to fine sand with refuse, 
strong odor, constant to 35'. 

O 
Discolored brownish gray medium to fine sand 
with some gravel - odorous and warm. 

Same as above. 

Discolored, odorous, brownish-gray medium to 
coarse sand with gravel and some small cobbles 

K Materials change indicated by driller. 

^ Light brownish gray fine sand with medium sand 
and mica interstitial silt and clay - odor less 
than above. 

Pee«. .eJ. 



Efrtf&snmtnisi Rggsamss nqnaggmeng 

a.«P^WYSDOH Landfill Xnv. WCDH 
i D e n t o n  A v e .  L . F .  « , « • >  Numtsr 

wen**—»*>— DA-2 Twoi rwpth 95 ft. fn,^^ 8 in. 

DnUimg (Let 

Surteet6H«tlnin 1Q? i ?? Wsfr Ltvsi: fc*™*' 70.2' 41.10 
Sow: Ota ? Length 10 *t. Sot Stee. 
Casing: 2 In. 85 ft. 
ontiinB Company kflYflg-WY rvau^ ^.K^holl. stem auger lbs) at about 40' 

.Outs 11/11/82 

Dark grayish black fine to coarse sand and 
gravel with refuse, to 40 ft. 

Same as above. 

-Typo- steel . **"» 
Notts Bentonite seal 

Otacripton/Soil Classification 
(Color. Tsxturo. Structures) 

Discolored brownish gray medium to coarse sand 
and gravel, some fine sand, strong odor. 

Brownish gray medium to coarse sand and gravel, 
strong odor. 

Grayish black medium to fine sand with some 
coarse sand. 

Ptft. 



Environmental Resources Monogamous 

sw^mNYSDOH Landfill Imr. r NCDH 

i nrjttfwWin. Bowie School 
WWI Wumhw DA-3 

JtMfl 
Prilling Log 

, WO. NumtseTc 
100 ft. 

Stieteh Map 
£ch J[ui2. 

—.Total Depth, 

Surface Elevation 121.50 i WMt . Lev#1: ,£HI«I81 . 39 
Screen: Dta. 2 in. ,^r>t 1Q ft. 
Casino: Dia—1 • Length 90 ft. 

. Oiamelw 
74.*™ 40,46 

.Slot Size. . 02  

-Type. steel 
Drilling Camnmw Lavne-NY .Drilling Mathariholl. St6B auger 

Driller JB111 By C. Werle Qg|e jn^g 11/11/82 

£ekep/ 

' 

t 

Notes Bentonite seel 
(20 lbs.)at about 45' 

Dssehption/Soil Classification 
(Color. Testurs. Structures) 

Orange brown fine to medium sand with coarse sand 
and gravel. 

Tan brown medium to coarse sand and gravel, some 
fine sand. 

Same as above. 

Same as above. 

Same as above. 

Ban* 



PwaaaWYSDQH jn„ 
flYf T| r Soueh^Slt^^ 

HCDH 

^ ^ '  f t i a i m t i r  
.VMMTta»i^Stai68.26; ?1 ^ 40.74 

OnttinB Ccmpaiw Lavne-WV 
tMMf b<  11  ^"Ti fn in j i  

•Type. 

|Sk«cfil 

A*4 
tJgnpS 
Tofcto 
Ptifk 

1£T 

20 

30 

] • ) . <  

4 • tJX « 

» . « 

; 

Drilling 

Jfexlji PataPriBad 

1senconite seel 
C20 lbs.)at about 50* 

OMeripdon/Sefl Classification 
(Color. T«Jrtu7e, Sfructuros) 

S-IS 2S7.2£S£ 2o"ubro»d.and S"Vel 

Same as above. 

Same as above. 

Same as above. 

P»8®_1 of-2 



Envirewngntqt Hwanw HutwgfCTWMA 
^^NYSDOH Landfill Inv. 

AX#' 
Drilling LI 

. 1  

Laeaiifm Denton AVC . L. F« W.O. Number. 

NCDH 

WWt Wumtw DA—3 .Total Depth. 114 ft. 
Surtace Ftovx^n 109. 67 I69 67 ^.^40.44 
Screen:  Pta  2 in. 10 ft. C1A< CtttA . 02  

2 in. Cosing; Oia.« 104 ft, 
Drilling Comaanw Layne-NY 
PriitefBi 11 Sanford LQ»H»C. Werle 

Drilling M^holl. stem auger 
Date txitoH 11/12/8 

Bentonite seal 
(20 lbs.) at*.about 

Description/Soil Classification 
(Color. Texture, Structures) 

Tan-brown medium to coarse quarts sand with fine 
to coarse gravel, some fine sand, sub-angular to 
subround. 

Same as above. 

Same as above. 

Driller indicates materials change yellow-tan fir 
to medium sand with mica and interstitial clay. 

One foot seam of light tan-brown silty micaceous 
clay - cohesive, plastic, dense, laminated. 

Paoe_l of_ 



APPENDIX C 

WATER BALANCE CALCULATIONS 

DENTON AVENUE LANDFILL 



HATER BALANCE 
DENTON AVENUE 

SOUTH SITE 
(Post Closure) 

Months of the year 
e Table 
. IA j F M A M J J A | S 0 N D (ANNUAL 

PET 
djus ted) 0 0 0.62 1.67 3.36 4.84 5.63 5.72 4.25 2.18 1.15 0.25 

1 
29.67 

P (2) 
i 7—r" 

3.31 3.37 4.44 4.01 3.46 4.42 
-

4.70 5.59 5.12 3.38 3.97 3.92 49.69 
(3) 

R/0 
1 

1.78 1.83 0.61 0.45 0.27 0.60 0.72 1.14 0.91 0.24 0.43 2.30 11.28 
I 

(P-R/O) 
1.53 1.54 3.83 3.56 3.19 3.82 3.98 4.45 4.21 3 J14 3.54 1.62 38.41 

-PET 1.53 1.54 3.21 1.8? -0.17 -1.02 •1.65 •1.27 -0.04 0.96 2.39 1.37 
! Neg. 
-PET -0.17 -1.19 -2.84 •4.11 -4.15 -

ST 2 2 2 2 1.83 1.05 0.44 0.23 0.22 1.18 2 2 16.95 

> ST 
t 

0 0 0 0 -0.17 -0.78* -0.61 -0.21 . . .  -0.01 •0.96 I •0.82 0 0  1  

\ET 0 0 0.62 1.67 3.36 4.60 4,59 4.66 4.22 2.18 1.15 0.25 27.05 
(A: 

'ere 
1.53 1.54 3.21 1.89 0 0 I 0 10 

1  1  

0 
° 

1.57 | 1.37 |ll*ll| 

" tc  t . iu ic  in  IUI  exp lana t ion  
S l \ ?.Um cr l> irrigation ^ for months of June, July, August and September 
C  3 )  l l u n o f f  c a l c u l a t e d  b y  S o i l  C o n s e r v a t i o n  S e r v i c e  M e t h o d  
14) Perc- (P-R/O) -AST - AET 

jss» 





WATER BALANCE 
DENTON AVENUE 

NORTH SITE 
(Post Closure) 

Months  o f  the  year  

(2) Perc"(r-!,C/o!alASTy-SAE1r Conserv«tio" Service Method 
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Tab le  1A 
Explana t ion  o f  abbrev ia t ions  used  

in  wa te r  ba lanee  

Po ten t i a l  Evapo t ransp i ra t ion  
P  — Prec ip i t a t ion  
R/0  — Runof f  

I  In f i l t r a t ion  =  P rec ip i t a t ion  -  Runof f  
ST Soil Moisture Storage 
AET Ac tua l  Evapo t ransp i ra t ion  
Perc  — Perco la t ion  ( l eacha te )  
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Nassau C o u n t y  
Department of Health 

i\CUt c To 

. V .  radar 

Dr.  Dowlinc 

I n : t .  |  
1 REFERENCE NO . 16 

fa/?'**/,*. //-, 
hi * WAOL.M y 

O IMPORTANT*// '  

D routine ̂  7 
A 

Q Init ial  Report  

O Update 

m m m 

Sec ived from: 

fa/?'**/,*. //-, 
hi * WAOL.M y 

O IMPORTANT*// '  

D routine ̂  7 
A 

Q Init ial  Report  

O Update 

m m m 

wo. uept.  of Ss&i&l 

fa/?'**/,*. //-, 
hi * WAOL.M y 

O IMPORTANT*// '  

D routine ̂  7 
A 

Q Init ial  Report  

O Update 

m m m 

fa/?'**/,*. //-, 
hi * WAOL.M y 

O IMPORTANT*// '  

D routine ̂  7 
A 

Q Init ial  Report  

O Update 

m m m 

fa/?'**/,*. //-, 
hi * WAOL.M y 

O IMPORTANT*// '  

D routine ̂  7 
A 

Subject  
Denton Ave. Landfil l  

Program Public Water Supnlv 
Subject  

Denton Ave. Landfil l  
Prepared /JJ 
gv Michael J .  Alarcon 

Subject  
Denton Ave. Landfil l  

Date November 12,  1982 

I tem: Describe event;  significance; action taken and planned; and recommended action 
by others.  

Well  dri l l ing at  the Denton Ave. Landfil l  in New Hyde Park began yesterday 
as part  of the State funded investigation which also includes the Syosset  
Landfil l .  Two wells will  be approximately 75'  deep, two will  be approximately 
120'  deep and one off-si te well  will  be approximately 100'  deep. All  wells 
will  be 2" diam. with steel  casing and 10'  stainless steel  well  screens.  

The f irst  well  installed yesterday near the northwest corner of the landfil l  
(Well  *DA-1) was installed through discolored medium-coarse sand which may 
have been darkened as a result  of leachate passage.  A dist inct  putrescent 
type odor was evident during the dri l l ing.  

Well  dri l l ing will  continue today and if  necessary tomorrow morning. Kells 
will  be developed next week and sampled late next week or early the following 
week. Dril l ing is  being performed by Layne New York and our project  consultant 
in ER.V-Northeast .  

The Town of North Hempstead resolution and approval to commence dri l l ing was 
issued on November 9.  

MJA:da 

cc:  Sheldon 0.  Smith 
Gerard E. Donohue 
S.  Juczak".  R.Curiano 
R. Close 
T. Burger 
D. Myott  
F.  Cioffi  
D. Spiess 
R. Liebe 

Attachments:  

D Copy sent to Public Information.  

HD 267 2/74 
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Vicinity Sketch 
New Hyde Park Municipal Landfill 

Sites #1 and #2 

Manor Oaks - Wm» R, Bowie School 
© - Alternate proposed monitoring well location 

Proposed monitoring well location (Town approval not required) 
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a  g EPA Priori ty Pollutant 1 Organic 

I 

Analytical  Results4 

for 

Landfil l  Investigation Study 
»t'«; MOU >1 ou I 1 • 6— 

-Syeeset Landfill - 3 pages 

Cjtow Hyde Park (Denton Avenue) Landfil l  -  3 pages 

4 Analyzed by Nassau County Department of Health Laboratory 
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^lyt^Su Results - EPA Priority Pollutant I Organics 
Ponton  Avenue  Landf i l l  

(AH rofiults in ug^ 

Parameter 
Detection 

Limitfufi /1) 
*1 

11/82 
8 2  

11/82 
8 3  

11/82 

Well  Number 
04 

11/82 
05 

11/82 
Polycyclic Aromatic Hydrocarbons 

Nitrobenzene 1 - _ . 
Naphthalene 1 - - -

Me thy1naphtha1ene 
Dimcthylnaphthalcnc • 1  Nn - NR 76 
2-Chloronaphthalene -  -  -  -
: l u o r e n e  - - - - - - - - - - - - 1 NR - NR NR 

A c e n a p h t h c n e  - - - - - - - -
NR 

Acenaphthylene 1 NR - NR NR 
Phenanthrene 1 NR - NR 
Anthracene 1 NR - NR 
Fluoranthene 1 -

Pyrenc 1 - -

Chryscnc 6 henzo (a) anthracene 1 - - -

l lcnzo (b) f luoranthene 1 - - _ 
Bcnzo (k) f luoranthene 1 - - - -

Benzo (a) pyrene .  1 
1 

- - -

Dibcnzo (a,h) anthracene 1 - - - - _ 
Benzo (a,h, i)  perylene 1 - - - -

Indeno ( l ,2,3-c,d) pyrene 1 - - - « -

Benzidines 
*,3 '  -  dichlorobenzidine 
benzidine 

Phenols 

Phenol 1 
4-Nitrophenol 1 
2,4-Dinitrophenol 1 
2-Chlorophenol 5 
2-Nitrophenol 1 
2,4-Dimethylphenol 5 
p-Chloro-ro-cresol 1 
4,6-Pinitro-o-cresol 1 
2,4-l»ichlorophcnol 1 
2 ,4 ,()-Trichlorophenol 5 
Thymol 
Pentachlorophenol 1 

> 

i 



Ro^»s -MWA P^^W*i tj^^El 
Denton Avenue Landfil l  

CA11 results  in ug/1) 

Parameter 

olychlorinated Biphenyls 

CB - 1016 
CB -  1221 
CB -  1232 
CB -  1242 
CB -  1248 
:B -  1254 
CB -  1260 

hlorinated Hydrocarbons 

,2,4 -  Trichlorobenzene 
icxachlorobutadienc 
exachloroethane 
icxachlorocyclopcntadiene 
,6-Dinitrotolucnc 
,4-Dinitrotoluenc 

hthalates 

)imethyl phthalate 
)iethyl phthalate 
u-n-butyl phthalate 
tutylbenzyl phthalate 

s  (2-S&hylhexyl) phthalate 
. i-n-octyl  phthalate 

i i trosamines 

Detection ii 
Limit rue/1) n/82 

# 2  
11/82 

Well  Number 
#3 m 

11/82  i i /82  

i-n i  trosod i  methy1ami ne 
i-nitrosodi-n-propylamine 
»-nitrosodipheny1amine 

laloethers and Isophorone 

u s  -  {2-chloroisopropy 1) ether 
us -  (2-chlorocthyl)  ether 

I >opliorone 
is  -  (2-chloroethoxy) methane 

i-Chloropheny1 phenyl ether 
' . -Bromophenyl phenyl ether 

»S 
11/82 

1  
1  
1  
1  
1  
1  
1  

2  
2  
2  
1  

5 
5 

5 
S 
1  

10  

1  
10 

8 
22 
6 

19 
11 

i 



Ponton Aycnue Landfill 
(All results in ug/l) 

8 2  
11/82 

Well  Number 
83 M 

1 1 / 8 2  1 1 / 8 2  
85 

11/82 

1/83 1/83 1/83 1/83 

Parameter 
Detection 81 

Limit  (ug/l)  11/82 

lalogenated Pesticides 

lexachlorobenzene '  • 
J-BIIC 
S-BIIC 
o-UJIC 
leptachlor 
J-UIIC 
Aldrin 
l leptachlor epoxide 
a-Cndosulfan 
4,4 '  -  DOE 
Oieldrin 
F.ndrin 
4,4* -  1)1)1) 
b-Endosulfan 
4,4 '  -  DDT 
Hndrin aldehyde 
bndosulfan sulfate 
Chlordane 
Toxaphene 

Volati le Halogcnated Cases 

*finyl Chloride 

1/83 

10  

Abbreviat ions:  
NR 

= below detection l imit  
•  not reported 
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At of Public Works, and Arthur H. Johnson, Associate Hydraulic 
hugirteer, New York State Water Resources Commission (formerly 
Imr York State Water Power and Control Commission), for their 

and continued support of the investigation. The present 
aport includes data collected by U.S. Geological Survey personnel 

1cooperating agencies during the course of many years. Published 
unpublished information was used freely in an effort to solve the 
plex geologic and hydrologic problems of the report area. The 

7ork of earlier investigators is acknowledged. 

| WELL-NUMBERING SYSTEM AND MAP COORDINATES 

Well numbers on Long Island are assigned in sequence by the New 
fttk State Water Resources Commission as information is obtained 

have no bearing on location. The well numbers are preceded by a 
designating the county in which the well is located; thus, Q1293 
to a well in Queens County, whereas N1293 is in Nassau County, 
aid in locating wells, the map area (well-location map, pL 1) has 

subdivided into 2 {(-minute rectangles, which are designated by 
lumber and letter in the indexed margins. The coordinates, given in 

Kajor tables of the report, designate the rectangle in which the well 
a ted and indicate distances of the well in miles, first north, then 

rest, from the southeast corner of that rectangle. Geologic and hy-
L^ogic data for wells shown on plate 1, but not published in this re-
) A, are available for consultation in the files of the Geological Survey 
>fme at- Mineola, N.Y. 

GEOGRAPHY 

I TOPOGRAPHY AND DRAINAGE 
Long Island lies entirely within the Coastal Plain province of the 

iMbheastern United States. The area of investigation, on western 
Mg Island, may be subdivided into three morphologic units; from 
rnrth to south (1) the headlands, including Great Neck and Man-

t Neck, (2) the Harbor Hill terminal moraine, and (3) the glacial-
ash plain. (See pL 8.) The headlands rise abruptly from Long 
d Sound and its bays to rather uniform altitudes of 80 to 100 feet 

lear their northern tips. Southward, the headlands, which are man-
thinly by glacial till, become increasingly irregular, being dis-

sefed by small streams discharging into the bays, to the east and west. 
Individual hills rise to altitudes above 200 feet. Within the project 
UMft, the headlands are indented by three major bays, Hempstead 
oAbor, Manhasset Bay, and Little Neck Bay. These bays have a 
general north-south orientation and are 3 to 5 miles in length. The 
Harbor Hill terminal moraine, consisting of a series of coalescing 
lingular hills, forms a pronounced ridge, trending to the northeast, 

I 

I 

I 



6 HronootsoLoor Nassau and Qroras C0TOTIIS; K T 

ih- in •368 feet above sea level THa i • i Harbor Hill itself rising to 
f uts the norZ Xop^T^'r"11 #"? *«d JSri 

X-eX âS^̂ -a-SX 

•optioniscLrslipcLk which 6 ° '"'per """"A'- An 
near Glen Cove at average diSh^ * ^ Hempstead Harbor 
of its drainage area, howLr lien hf- "jf, mor" th*n 7 ofs. Most 
Nearly all streams are small in ™]., . SMtern Kmit °' ">• ««. 

tow tato ^ Au-"° issaiss:-
OUMATE 

Stem''<^rJiH?^£r-tT 10 "ithin the 
«» ocn. 7 f"1^ "4 p™dmi"' «• 
year, amounting to an annual «T fairly evenly throughout the 
1957-68 at Ming«L mT^eST,? V ̂  f°r IP38-39 to 
32.50 inches was reported for 1946-47 wh station, a low of 
57.64 inches was recorded Tn,„^ Th®reas m 1957"s8 a Wgh of 
shown in figure 2 in whi^h i vari,atl0ns fa precipitation are 
Nassau County (Manhasset SMST' N Y )  f  ̂  * * * ? * *  "  
records for New York Cifv fn» ft, f' Y ^ ls compared with 
nual precipita tion ra bss^shown in the^ d 1938~39 t0 1957"5S- An" 
wateryear, October 1 to September 30 m "" COmputed for ** 

The Battery, NTW Yorkat^NT taT'd ^l™ and temperatures at 
U.S. Weather Bureau pLl^ r * °1long ^ "cords by the 
August at The Battery and JSi lW^ty* 'STT 
precipitation ranges from 3 m County. Montfay average 
Nassau County ^ than 4*iad» at »»tstations* 

*9^8Hs!11 Weather6Bur^u^^^t^ ̂  Yor^ City is S2.7°F (1872-
and July arg 31 gop ^ _ " ra&e temperatures for January 

aw«* *s E;=t-A3^ 
"bont ,90 deys, the e^g. dsfof SZ S SS«4 
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tli© establishment nf »« 
light muu/oclur, 0T^l,°'r h> the area. Direreiferf 
in th. aaow „*^*-Wtad 1>70,,: 

rs^j. sS - Asisis 

GEOLOGY 
On r „ T. SUMMARY OP STBATIOBAPHY 

aLaceteTT sedimente 

£« ts r ~e*w 
The Late Cretaceous deposi^L^ f7 " fWrnbriaTTS 
£'""" *°d M«gothT(?)P fomal™"7 J!!"*I «rigin, are £ 
Wisconsin age are the Jameco on.™! * j ̂  tocene deposits of nre 
«« ta the project « SS" C"7'h"" *«S 
tdl and outwash sequences associated • "t°Cene are 
the Wisconsin stage. ShorXT st™ 108 advancea witMn 

The unconsolidated1 ̂ edfm ^ ̂  ̂  ̂  " 
weathered bedrock upw^"^^ with water from the 

m m°re P^eable zonj* The wat/*^ W&ter to weUs 

~roKMATIOBS4roTOTra 

PROPERTIES ER-BEARING 
T,. , PRECAJMBRIAN BEDROCK 

~  n b n n t  2 0 0  t o  8 0 0  f M ,  M o w  

«Hj- . biotite ochiet or 1™ Zh T tadiMt« "« it is gen! 
Pegmatite. ID most pla£, Si h5li ^ be iotruded by granitf or 

•N4266, in Great Neck, penetraiJi?? r tens of feet thick Well 
2' reaching fred, roĉ C^N«t' f J""""" S 

„ The *S,:fThXttt 'T • " 
that It defines, for practical puri t^T 8Ufface is important in 

— ~  o „  w  



Fiouai i.—Qenerallted section showing stratlgrephlc units In northwestern Ntssau Countj, N.Y. 

~ 'W.IW.IrtJhiuLt ....... ..W.WAIAAvW.l 



TABUS 2.—Summary of stratigraphy and water-bearing properties of the deposits underlying northwestern Nassau and northeastern Queens 
Counties, N. r. 

8ystom Serin Geologic unit 
Approxi

mate 
thickness 

(feet) 

Depth 
from land 

surface 
(feet) 

Character of deposits Water-bearing properties 

R
ec

en
t 

Recent rfepoiltf 
ArtlflcUlflU, salt-marsh de
posits, swamp deposlu, stream 
alluvium, andshoreline deposlu 

0-10 0 
Sand, gravel, silt, and day; organic mud, 

peat, loam and shells. Colors are gray, 
black, and brown. 

Permeable tones near the shoreline or In stream 
valleys may yield small quantities of fresh or 
brackish water at shallow depths. Clay and 
silt beneath the north-shore harbors retard 
salt-water encroachment and confine under
lying aquifers. 

Quaternary • 

fle 

a 

1 •o 

l 

D 

Ilarbor n 111 drift 

Ronkonkoma drift 

—Unconformity? 

20-200 

0-120 

0-50 

20-200 

Till, eompoaed of unsorted day, sand, and 
boulders, present In Harbor HIU terminal 
moraine and, as ground moraine. In area 
adjacent to north. 

Outwash deposlu of stratified brown sand 
and gravel, Indudlng advunco outwnsh 
and fcauie-dalM, kaine-terrnas, out wash-
plain and other late glacial deposits. 

Till, composed of unsorted day, sand, and 
boulders, present In Ronkonkoma terml-
nsl moramo and, as burled ground moraine, 
to an area extending northward into 
Manhasset Neck. 

Outwash deposlu of stratified brown sand 
and gravel, Including progladal deposlu 
from Ronkonkoma Ice sheet. 

Till, relatively impermeable, may cause local 
conditions of perched water and impede down
ward percolation of predplutlon. 

Outwash deposlu of sand end gravel arc highly 
permeable. Wells screened In glacial outwash 
aepastis, generally at depths of less than 130 ft, 
yield as much as 1,400 nun to wells. Specific 
capacities of wells range horn 3 to 57 gpm per ft 
of drawdown. Water Is generally fresh and 
un con fined. • 

fle 

Qardlnera day 

Unconformity? 

0-200 00-170 
Clay and silt, gray-green, some lenses of sand 

and gravd. May conuln shells, torainl-
nlfora and lignite, lnterglaclal deposlu. 
Altitude of surface generally between 50 
and 80 ft below mean sea level. 

Relatively Impermeable. Confines water In 
underlying Jameco gravd. Lenses of sand and 
gravel may provide small sources of water 
supply and may permit local Interchange of 
water with adjacent formations. 

Jameco travel and undifferenti
ated Pleistocene deposlu 

Unconformity 

0-200 120-350 

Sand, One to eoorso, gray and brown, and 
gravel. May conuln day and silt layers. 
Probably early glacial outwash deposit. 
Undifferentiated Pleistocene valley All, 
consisting of sand, gravel, and day; may 
be In part equivalent to Jameco gravel. 

Moderately to highly permeabln. Yields as 
much as 800 gpiu to wells. Spcddc capacities 
are commonly between 10 and 20 gpm por ft of 
drawdown. Constitutes only source of large 
supplies of water to pans of Manhasset and 
Great Necks. Water Is con fined under artesian 
pressure. Uenerally contains fresh water but 
SMSicuJf JJS.eonwn,: ,ocaUr 
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plM" 8- Cretaceous outcrops are shown 



GEOLOGT 
RARITAE YORMATION 

LLOYD SAND MEMBER 

15 I 
^The Lloyd sand member of the Raritan formation, lying on bed
rock, is about 150 to 200 feet thick. The top of the Lloyd ranges 
•• depth from about 250 feet below sea level in the center of Man-
Hsset and Great Necks to about 600 feet below sea level in the south
eastern part of the project area. The Lloyd sand member is composed 
» white, yellow, or gray sand and gravel, which in many places has 

;layey matrix. The coarse fraction consists entirely of quartz and 
ert fragments, which are subangular to subrounded, and a sun nil 

percentage of stable accessory minerals. Although lenses of clay Id clayey sand are fairly common, the Lloyd sand member is a 
atively permeable artesian aquifer in almost the entire project 

area. It is absent in Manhasset and Great Necks, where it has been 
I laced by the Jameco gravel which is hydraulically connected with 

Lloyd sand member to the south. These contiguous formations 
istitute the deep confined aquifer which is discussed beyond. 

Wells screened in the Lloyd sand member yield as much as 1,600 gpm I lions per minute). Specific capacities range commonly from 10 
20 gpm per foot of drawdown. Theis and others (1954) developed 

a method of estimating permeability from specific capacity. By 
»ilication of this method, permeabilities (See Wenzel and Fishel, 

2, p. 7 for definition of coefficient of permeability) for the Lloyd 
sand member were obtained, as shown in table 3. 

t 

1 

LB 3.—Estimated permeabilities of materials in Lloyd sand member of Raritan 
formation 

Well 

N23 

ikr. 328. 
818. 

1715. 
U 

158. 

Screened zone 
(bet below land 

surface) 

Specific 
capacity 

(gpm per ft) 

Approx. 
aquifer 

thickness 
(feet) 

Estimated 
permea
bility 

(gpdpersqft) 

404-434 10 140 200 
360-428 16 150 270 
376-401 5 40 300 
652-742 26 210 330 
470-550 21 150 330 
430-480 11 140 210 
641-691 19 190 260 
667-727 31 150 560 
436-467 12 80 370 

H CLAY MEMBER 

JThe clay member of the Raritan formation, lying above and con
fining the Lloyd sand member, is the chief aquiclude or confining 
h|d within the ground-water reservoir of the project area. It consists 
cHabout 100 to 200 feet of relatively impermeable solid and silty 
<roy, usually dark gray, and lignitic zones. Colors are variable and 

I 

I 

I 

I 



16 HTDROGEOLOGY OP NASSAU AND QUEENS COUNTIES, N.T. 

indod. red, whit., ,„d prtegstsd. Ors,dly stm. ^ 
concretionary zones also have been reported. The top of the dav 
IT"-? 100 * '» f-»- »l.«l is th. northlm^do-
t^Jhat Of fh »Sy mu J r  8l0pes t0 the 80uthea3t at a rate similar 
to that of the bedrock surface. The northern limit of the dav mem
ber coincides mth the boundaries of the Cretaceous deposits shown 
^arterf the <JJ°CaUy' depth8 of Iess than 100 ^et below sea levd, 
Et^ene y "TuT were deformed and displaced b^ 
Pleistocene ice, and their stratigraphic position is doubtful. Strati-
graphic correlation is further complicated by the fact that day strata 
oc*™ £ f0pr which no identifying criteria have been found, 
ch^eTwi^ ^ i . ̂  lMa«othy(?) formations. Fades 
L ^ d»y member of the Raritan formation are indicated 
£ SirZ g ^ SbOFea of Hen»PSte«i Harbor and 
ly ^oiZntn' "J* dayey 8ttnd' rather than 
N2002 C°lmimar plots for weUs N6346, N662, and 
N2002, along Hempstead Harbor, are shown on geologic section 
dlv mil ? ̂ ashington. toward its northern limit, the 
clay member consists of about 30 feet of solid day at the top which 
^ underlain by clayey sand and sand. There is no marked change in 
hthology as the underlying Lloyd sand member is penetrated. (See 
N̂ T̂  6). l0S °f WeU N553°' pL 5' 8ad 

UAOOTHT(T) FORMATION 

thJ^Mag0th^(?) fonnafcion 18 slightly more than 400 feet thick at 
loinvTT^ w Uvper surface 18 more than 100 feet above sea levd 
dd£ 3 fi Washington and Manhasset. The formation consists 
+ micaceous sand, sandy day, and day. The colors are 

cretion*! ^ °r r®d; Ugnite' pyrite' and iron oxide con-
hot̂  A C°?m°n throughout. Gravel occurs in a zone near the 
bottom and in lenses at somewhat higher altitudes. As in the IJoyd 
:rd?rb^ Z SaDd grayel 0f the Ma*othy(?) consist essentiafiy 
of quart* and chert and small amounts of stable heavy and opaque 
SZ n,tii?TT£ acces30r7 minerals include garnet, tourmaline, 
cWc'teris^llv . T°Ugh ^ Mag°thy(?) formation is 
charactensticaUy lenticular and may locally consist almost entirely 

dayey,3and and 8ilt' ita more Permeable zones yield by far 
the greatest share of the water pumped in the project area. Many 

larfer wdl3t eoreeoed in the basal part of the formation are 
!'00° to f'400 gPm; specific capacities commonly 

Z f . M  /  m a y  b e  8 3  ̂  8 8  5 0 -  E s t i m a t e d  p e r m e a b i l i 
ties of materials from the Magothy(?) formation, computed from 
specific capacities of wells, range from 270 to 870 gpd (gallons per day) 
per square foot as shown in table 4. 
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TABLE 4.—Estimated permeabilities of materials in Magothyi?) formation 

Well 

16-— 
17— 
2028-
2030-
5209-
5884-
5876-

Screened tone 
(feet below 

lend turfaca) 

378-438 
405-465 
425-485 
190-215 
260-300 

92-163 
168-238 

Specific 
capacity 

(fpm per It) 

19 
11 
28 
14 
20 
37 
11 

Approi. aqui
fer tblckneu 

(feet) 

Eeti mated 
permesbUity 

O i p d  p e r  s q  f t )  

150 
80 

190 
80 

100 
110 
110 

280 
350 
400 
440 
540 
870 
270 

The stratigraphic position of the Magothy(?) is shown on four 
•sologio sections (pis. 4-7). The areal extent and relief of the eroded 
•id buried Cretaceous surface is shown by a contour map (pi. 3). 
Generally the contours are drawn on the Magothy(?) surface except in 

(
,me major valleys where the formation may be absent entirely. In 
lis case, the contours represent the top of the eroded Rantan forma-
on, most commonly the clay member. Cretaceous deposits underlie 

almost the entire area, except in the northern tips of Manhasset and. 

treat Necks. In Kings Point and Sands Point the northern limit of 
ie Cretaceous is marked by a buried cuesta apparently formed in 

the clay member of the Raritan formation at or below sea level, 
tfuite possibly this cuesta originated as the obsequent north-facing 
Slope of a strike valley cut to or nearly to bedrock in Tertiary time. 

Erosion in early Pleistocene time probably removed aU Cretaceous 
pediments in the northern part of the peninsulas, leaving isolated 
•emnants to the east and west and probably in the wider parts o 
•^ong Island Sound. . , . 

The relief of the Cretaceous surface, moderate in the southern par 

tf the area but more pronounced in the north, was created by post-
Jretaceous consequent streams draining toward the Atlantic Ocean. 

Obsequent streams flowing into the strike valley now forming Long 

I
Island Sound were responsible for the initail relief m the Cretaceous 
surface along the north shore. The present north-shore bays and 
harbors presumably owe their origin to obsequent streams. Pleisto
cene erosion seems to have been a strong contributing factor in 

•producing more than 400 feet of relief in the Port Washington area 
•and possibly elsewhere. The irregularities of the Cretaceous surface 

are revealed only locally and fortuitously by well-drilling data. 

PLEISTOCENE SERIES 

Deposits of Pleistocene age locally may comprise all or most of the 
unconsolidated sediments above bedrock and they assume special im
portance wherever they are part of the ground-water reservoir. Almost 
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everywhere, the Pleistocene sand gravel and till f.-.i i> . . 
deposits and, because of ib*;,. 1.1. tbe surficial 
rate at which precipitation infiltwo^ 7* detennil'e the 
A special effo«3m£, t r' V?""*™* Mr. 
and interglacial deposits »'t the eurf,U. .nTta^^ LdT"™^ 
5? £ t 0b5er™ti0M' *«d» 
1957; MacciZoV^dih^rsarrrr^i835; ̂  
sequence of Pleistocene epen" thM aW^s a "w ? " sim7l,>r 

Accordingly, the deposits of Pleistocene age arereferred tot" (I|9"): 
stages, separated by an interglacial marine, ® referred Jo two glacial 
day. The pre-Wisconsin^TnS. T dap0S,t' the Gardiners 
and Gardiners clav have heo ' ^on®Is^1S °f the Jameco gravel 
north shore. The bulk of the^le^t^ ^ S°me WeUs alonS1116 
as the upper PleLtocenfrT P1®wtocene deP°stts( collectively known 
In the project arMthTti T' preaumabIy of Wisconsin age 
Harbor HU drifte The /pfi ? f°Uped ** the Ronkonkoma afd 
plate 8. The SUrfiClttl deposite of tba area are shown in 

um. oravbi ash wwmmm, narosm of Fimrocura agr 

cut into the Cretaceous stents Tb °° bedr0ck or * alleys 
glacial outwash from an ice sheet that jfposit aPPB"ntly " largely 
However, the ice front m£L b u ? °0t reach W Island. 
shore (Veatch and others, 1906 p ̂ 4) ̂ nlb* h *** P™eDt north 
tocene deposits of known ao-e in fb w w6 asence of older Pleis-
with which it might bT^iSwJ%, ̂ aod-New York area 
States east of the Roekv 1W • 88 glacial map of the United 
Jameco gravel can be ^ FUnt &ad othere- ^59) the 
linoian age. Much of the Jamer 7 ** i Pre"Sangamon, possibly II-
by melt^water streamsfr^apparently has deposited 

northwest of ^ 10 the DOrtb and 

tion of the formation in th* t coatra^t to the heterogeneous composi-
in the project area seems to bfder^lIrgeSTrom'cre'f111600 

:^tic~7 i:r ̂Tture °f XXSttZSZ 
granitic and mLmorohic te J ^ T"* dap08it8' pebbIea °f 
weathered, according V6ry ^btly or strongly 

minerals. The Jameco lies from ah °r contont micaceous 
in nearshore arws3 wS? 'bo°' 150 10 350 '«* Mow sea level 

monly it i, beiween iOO and 200 fi 33*"<£ 
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of lithologic similarity to the Cretaceous and the overlying younger 
outwash deposits, the Jameco gravel on the north shore of Long 
Island is not readily identified from well-drillers' samples. Commonly 
it is recognized only where it is overlain by the Gar diners clay. 

Undifferentiated Pleistocene valley fill, consisting largely of sand 
and gravel, is found also in some of the deeper valleys cut into or 
through the Magothv(?) formation. (N3521T and N4223T, pi. 7; 
N5710, pi. 4.) Although this valley fill occurs at somewhat higher 
altitudes inland, it may be in part equivalent to the Jameco gravel. 
In most cases it cannot be positively identified. 

The Jameco gravel is part of the deep confined aquifer in Sands 
Point, Port Washington, and Great Neck where locally it is the only 
source of large supplies of water. Specific capacities of wells screened 
in the Jameco gravel commonly are less than those wells tapping 
other aquifers (table 11). Estimated permeabilities, computed from 
specific capacities, range from 140 to 330 gpd per sq ft. Somewhat 
greater permeabilities were obtained for undifferentiated Pleistocene 
valley fill, as shown in table 5. 

TABLE 5.—Estimated permeabilities of Jameeo gravel and undifferentiated Pleisto
cene valley fill 

Screened cone Specific Approx. Estimated 
Well (feet below land capacity aquifer permeability 

surface) (gpm per ft) thickness (gpd per sq ft) 
(feet) 

(gpd per sq ft) 

Jameco (rare! 

N-33 239-340 9 100 240 
35 287-387 19 150 330 
38.... 382-396 5 90 140 
675 269-286 i 100 190 

Undifferentiated Pleistocene Taller Ml 

is-3540 103—155 13 140 250 
3742 230-260 23 160 340 
4223 277-330 34 200 425 

QABDEHEBS CLAY 

A marine formation occurring close to the north shore, in present 
embayments and former channels, has been recognized in many wells 
in Great and Manhasset Necks. The formation is correlated with 
the Gardiners clay. It consists of greenish-brown clay and silt and 
scattered sand or gravel lenses. Some zones contain plant debris, 
ranging from fairly fresh to lignitic. The top of the formation usu
ally lies between 50 and 60 feet below sea level; the thickness is var
iable but commonly ranges from 100 to 200 feet. The formation is 
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in part fosailiferous, containing fragments of oyster and clam shells 
and, commonly, Foraminifera. Of the latter, Elpkidium is the most 
common genus. A fosailiferous zone of some continuity occurs 
within the Gardiners clay between 80 and 100 feet below sea level in 
the northern part of Manhasset Neck. (Test borings N4389T and 
N6095T, pi. 6; also N33, N1482, and N4859T, pi. 5.) No systematic 
study of the fossil material was possible during the present investiga
tion. Only a detailed ecological study of the microfauna might give 
some clues as to the depositional environment of the Gardiners clay 
of the north shore, including salinity, depth, and temperature ranges. 
In lithology the Gardiners clay of northwestern Nassau County re
sembles closely the formation in other parts of Long Island and may 
in part represent deposition in shallow, brackish water (Weiss, 1954). 
Nearshore deposition is indicated by vegetable debris and gravelly 
zones within the clay. 

The Gardiners clay was deposited at a time when sea level was 
perhaps 50 feet lower than at present. Its age and general correla
tion with the Gardiners clay of Cape Cod are dubious. The forma
tion probably is of interglacial, pre-Wisconsin origin, although an 
early Wisconsin interstadial age is not impossible (Flint, 1957, p. 359; 
Hyypp&, 1955, p. 211). Carbon" dates obtained for oyster shells 
from two localities (Port Washington and Glen Cove) representing 
the Gardiners clay apparently indicated an age greater than 38,000 
years. Radiocarbon age determinations of the samples obtained 
from outcrops, were made in the laboratory of the U.S. Geological 
Survey. (Meyer Rubin, written communication, 1957.) 

tab no. and data of 
analysis 

Description Ace (rears) 

W-611, Oct. 1, 1957. 

W-613, Oct. 1, 1957. 

Oyster shells from gray marine clay incor
porated in till, exposed in stream bed of 
Plandome-Port Washington drain, Nas
sau Knolls Cemetery, Port Washington, 
N.Y. 

Shell fragments from marine deposit below 
till and outwash on east shore of Hemp
stead Harbor 1,000 ft south of E. M. 
Loew estate, Glen Cove, N.Y. 

>38,000 

>38,000 

In spite of uncertainties as to its age and origin, the Gardiners 
clay, because of its fossil content, is a valuable key horizon in the 
Pleistocene stratigraphy. Previously unpublished logs of wells in 
which the Gardiners clay has been recognized are included in table 
12. Geologic correlations for several wells, given in Suter and others 
(1949), are revised in the following table to include the Gardiners clay 
and Jameco gravel units. 



TABLE Q.-Gcologic correlation of tirata in tome Welti in northwettern Nattau County, N. Y. 
[Tbe boundaries of geologic units ore given lo tot above or below mem MA level) 

WcU 

N33 
N38 
N37 
N38 
NB82 
N873 
N1482 

Location 

Port Washington.. 
Sands Point 
... .do—.... 

do -
Port Washington.. 

do 
.....do..—....—. 

Total 
depth 
drilled 
Cteet) 

388 
280 
230 
138 
308 
280 
131 

Resent and 
upper 

Plelstoceno 
deposits 

From To 

+» 
+" 
+10 
+11 

Oardlneis 
day 

From To 

-37 
-30 
-33 
-80 
-82 
-02 
-48 

-212 
-100 

-IS 
-188 
-248 
-140 

Jameoo 
gravel 

From To 

-212 
-100 
-70 
-122 
-188 
-248 

-348 
-183 
-174 
-133 
-233 
-280 

Magothy(7) 
formation 

From To 

Rarltan tormatloa 

Clay member 

From To 

-238 -338 

Lloyd sand 
member 

From To 

-338 

Bedrock 

From To 

-343 
-188 
-174 

-848 
-240 
-178 

-158 

to 

n-u i '•'l™ 
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HcSy, Tsrudriy'<• ™ogms,d with dif-
<o*JLL Sfitt £L^r% k 0TCrIaia »' 
the north shore the OoPJi„. v f ' > 1X1 many places along 
sc«os „f i:t;p,el»;d;r^0brI1f(r'd br 7 
level Large masses of the formation were found EY 
m the lower of two till sheets in ^1? 6 mcorP<>rated 

n^ug foom s few feet below to 150 tm £/'nti0°3 

w s.rx„tLdppĉ 4ri,;̂ rb̂ rk' fr in the north-shom h«™ a 77 11 ma7 he present also 
dissected by subsequent PleisTccne andlt^?.^1, " h 

constitutes s confining bed erecting .IS? : ,""""• " SMMrally 
lying Jcmeco grcyel. Very £^£{7^'"""" m under-
»i«Wn the Gardnrere end thus yteld .- i";**™ 

UPFSB PlDSTOCSn DJPOSITS 

ffas Educed by deLaguna 

and related tffl and^T? C°mpOSed of a te™nal moraine 

r & buutsh "n^br?r 
drift generally is buried by SoTIS^ 
tb. HaX Hffl icf d,!P0-Sita' in P'"e 8' are coasted'with 
.nd S l̂'̂ Ttb. if, 2 "» ™ section C-C, plate 6. deposits is indicated on geologic 

COM of'Surel1̂  th! Tf PW8to=«»« deposits lies .boy. tb. 
^"iTp^ "f7.ChR0ttth\Pr0iMt »" »•>* 
water tn • Ro,1konkoma .nd Harbor Hill drifts yield 
at low altitudLTr b7lTe!lS "7? Idagothyf?) formation occurs 
eouSuu Tta^t red' T1" Upper PIeistMe"" dsiwdls 

n important source of water in Great .^eck, Sands Point, 
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northeastern Queens, and particularly the area of the outwash plain 
south of the Ronkonkoma and Harbor Hill terminal moraines. Wells 
screened in the glacial outwash deposits, generally at depths of less 
than about 130 feet, yield as much as 1,400 gpm. The specific 
capacities of these wells, commonly between 40 and 60 gpm per 
foot of drawdown, generally are greater than those of wells tapping 
Cretaceous formations (table 11). Permeability coefficients of the 
outwash materials commonly range from about 800 to 1,000 gpd 
per sq. ft. and, exceptionally, may be as great as 2,000 gpd per sq. ft. 
(N15, table 11). Relatively impermeable till, associated with 
both moraines at the surface and at depth occurs north of the outwash 
plain; it may cause perched-water conditions or retard infiltration 
of precipitation. (See p. 29.) 

RONKONKOMA DRIFT 

The Ronkonkoma drift, consisting of a terminal moraine of the 
same name and related outwash deposits and till, rests upon the 
Magothy(?) and early Pleistocene deposits. The Ronkonkoma 
terminal moraine is relatively indistinct in western Nassau County, 
where it is largely mantled by younger outwash and rises but slightly 
above the surrounding pitted outwash plain. However, it can be 
traced westward from Albertson to Lake Success, where it merges 
with the Harbor Hill terminal moraine. (See pi. 8.) A sheet of 
till, recognizable in many wells, and apparently fairly continuous, 
has been traced beneath younger drift southward from Manhasset 
Neck to the position of the Ronkonkoma terminal moraine (wells 
N3732, N5947, and others, shown on section C-C, pi. 6). This 
till sheet is generally 10 to 20 feet thick and consists of compact 
clayey or sandy boulder till. The top of the till generally is at alti
tudes slightly above 100 feet but may be as high as 150 to 170 feet 
above sea level. In many places the till is highest where the Cre
taceous surface is high; and these highs coincide also with some of 
the highest altitudes along the younger Harbor Hill terminal moraine. 
The till, extending southward from Manhasset Neck and Harbor 
Hill to North Hilla and Albertson, is correlated here with the older 
till exposed in several gravel pits on the west shore of Hempstead 
Harbor at altitudes of about 100 feet above sea level." The till and 
the underlying outwash gravel, respectively the Montauk till member 
and the Herod gravel member of the Manhasset formation described 
by Fuller (1914, p. 114) are interpreted here as the ground moraine 
and advance outwash deposits of the Ronkonkoma ice invasion. 
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degree of weathering of rock pebbles in till or outwash that can be 
attributed readily to variations in mineral composition and texture. 
Thus, apparently no great time elapsed between the Ronkonkoma and 
Harbor Hill ice advances, which, therefore, might be considered 
episodic within one glacial stage. MacClintock and Richards <1936, 
p. 336) and Flint (1957, p. 356) also consider the Pleistocene deposits 
of Long Island above the Gardiners clay to be of Wisconsin age. 

RECENT SERIES 

Deposits of Recent age are found along the shorelines, in stream 
valleys, in swamps and marshes, and offshore (pi. S). The deposits 
include sand and gravel on beaches and bars, a minor amount of silty 
alluvium deposited by streams, and organic silt in fresh-water swamps 
and peat bogs. Some of the peat bogs occupy depressions underlain 
by till and apparently represent sites of more or less continuous accumu
lation of lake sediments and peat since early post-glacial time. A 
large deposit of peat in the southeastern part of Manhasset Neck is. 
as much as 18 feet thick. Swamp and peat deposits also are extensive 
in Kings Point and along the Ronkonkoma terminal mornine, north 
of Garden City Park. A radiocarbon age of approximately 5,300 
years was determined in the laboratory of the U.S. Geological Survey 
(Rubin, Meyer, written communication, 1959) for a peat sample 
obtained directly above the youngest till on Manhasset Neck. 

Lab no. and date of 
analysts 

Description Ago (years B.P.) 

W-716, Juno 3, 
1959. 

Plant debris, partly lignitiied, in contact 
with till, depth 5 ft. From humus and 
peat deposit which overlies youngest till 
(ground-moraine) in area. Property of 
Landuhl Co., West Shore road, south 
of Colonial Sand and Stone Co. gravel pit, 
Flower Hill Estates, Port Washington, 
N.Y. 

5, 310 ±240 

Of particular hydrologic importance are the silt and clay now-
accumulating in the north-shore bays and Long Island Sound. Al
though these deposits, several tens of feet thick, may contain inter
calated gravel lenses, they generally are impermeable enough to 
retard leakage of fresh water from the underlying strata into the 
bays. Because of their relatively small extent and common asso-. 
ciation with salt water, the deposits of Recent age do not constitute 
a major source of water. 
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No definite evidence of early Tertiary strata has been found on Long 
Island. However, by analogy with strata in the central and southern 
parts of the Atlantic Coastal Plain, post-Cretaceous marine strata 
may be expected to exist seaward of the Raritan and Magothy(?) 
formations, near the present south shore of Long Island (Perlmutter 
and Crandell, 1959, p. 1006). Tertiary deposits also may exist on 
the island in some of the major buried valleys which are not well 
defined at the present time. A gravel deposit capping the Mannetto 
Hills, the Mannetto gravel of Puller (1914) has local distribution 
in eastern Nassau and western Suffolk Counties but has not been 
recognized in western Long Island. Puller (1914, p. 85) suggests 
that this deposit may be of early Pleistocene age, but Crosby (un
published report, 1910, p. 52) states that it may be of Pliocene age. 

A pre-Wisconsin stage of Pleistocene glaciation is represented by 
the Jameco gravel, an outwash deposit frOm an ice sheet which pre
sumably did not reach Long Island. The stratigraphic position of 
the Jameco gravel indicates that sea level was perhaps 350 to 400 
feet lower than at present. As a result, accelerated erosion may have 
re-excavated or deepened some of the pre-existing Tertiary vallevs 
and also cut some new valleys. This erosion probably also removed 
much of the remaining Cretaceous and Tertiary deposits from some 
areas of Long Island Sound and its tributary valleys, while the Jameco 
gravel was being deposited in other areas. Much of the Jameco 
gravel in the project area is apparently eroded from Cretaceous sources 
and was redeposited by melt water streams. 

The next event in Long Island's geologic history is recorded by 
the Gardiners clay, a marine formation, which overlies the Jameco 
gravel in the project area and also in the southwestern part of the 
island. The interglacial (SaDgamon?) Gardiners clay probably was 
deposited when sea level was about 50 feet below its present position. 

The beginning of the Wisconsin glacial stage presumably was accom
panied by a renewed lowering of sea level and erosion of the Gardiners 
clay. However, the relatively shallow depth of erosional channels 
in the Gardiners in western Long Island seems to indicate a position 
of sea level perhaps 100 to 150 feet lower than at present. Eustatic 
lowering of sea level, brought about by retention of moisture from the 
oceans in continental ice masses, probably was as much as 290 to 380 
feet (Flint, 1957, p. 260). Isostatic adjustments to the weight of the 
superimposed ice or to its removal have not been recognized in Long 
Island. Such crustal movements were probably small or negligible in 
the area marginal to the continent.aldce sheets and would tend to 
decrease the total amount of relative emergence or submergence. 
The position of an ice front that was stable for considerable time in 
the Long Island area is marked by the Ronkonkoma terminal moraine. 

080-186—63 3 
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Associated with the ice invasion are advance outwash i, 
HtU1Jie8Crib^ » Bonkonkora. driftCS 

Ice shove produced strong deformation of tile Gardiners cl^^jr 

formations along the entire north shore of Lone Island 
incorporated large masses of these materials in the drift. The R^ 
konkoma ice front subsequently retreated an unknown distance L" 
the north of Long Island^ then apparently readvanced tn 
position of relative stability marked by the Harbor Hill temfilll 
moraine. Various outwash deposits and till (Harbor Hill drift d 46} 
PT6 UCT,it0 -e advanC6' sta&nati°n. and waning of the latent or 

arbor Hi11, ice in the area. Glacial lakes were formed in some'de 
pressions along the north shore of Long Island during the wastine 
stages of both ice invasions. In post-glacial time erosion and dS 
tion proceeded under conditions of fluctuating sea level Recent 
sediments accumulated in some of the Pleistocene valleyl and north 
so re  bays ,  and  sea  l eve l  rose  to  i t s  p resen t  pos i t ion  in  the  mos t  recen t  past. 

HYDROLOGY 

GROUND WATER 

OENERAL FEATURES 

The ultimate source of the ground water is precipitation Of the 
total precipitation, part returns directly to the atmosphere part 
infiltrates the ground, and part runs off overland in streams drkiLg 

+aniSoUr;d 0r the ocean" Much of the water movinf 
downward into the soil and subsoil is retained at shaUow depth af 

' Wn 18 ffieCt t0 evaP°rafcion and the demands of 
plant growth During the summer, evapotranspiration may return 
moisture to the atmosphere at rates similar to or exceeding those of 
after'Pthe sn' 1 T* ̂  remainder of the year, water available after the sod-moisture requirements have been met moves down 
Wme P1Ttocene and Cretaceous strata to the water table and 
de^S^tSTh 7^ J>me °f the Water eventually reaches the 
deeper strata by downward percolation—chiefly from the main area 
nroieot*1^8 °D t^e groi|lnd"w'ater divide in the southeastern part of the 
cZTw T ?7 m areas of recharge on Manhasset and 
Sener̂ S3' i Water h7 upward leakage from the 

eeper strata along the coast, offshore, in springs along the shores 
^ncorSdvJ1^8?1 °UtfloW in the IoWer caches of stream valleys.' 

the ^ °f Cretaceou8 aQd Pleistocene age form 
S thf d i ground-water reservoir. The intergranular^ace of 
afi these depots is saturated from the weathered bedrock upward to 
saJT* WhiuH reprCaentS th6 °PPer ^ the zone of 
saturation. Wliere the upper part of the zone of saturation is in 
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permeable beds, ground water is unconfined or under water-table 
conditions. Ground water confined under pressure beneath relatively 
impermeable strata is called confined or artesian. The water may 
be under sufficient pressure to flow at the land surface, where tapped 
by a well. Flowing wells are common near the shores of some 
bays and harbors leading into Long Island Sound. 

Ground water in the project area is under virtually all degrees of 
confinement, ranging from water-table to artesian. Also, locally, 
bodies of ground water are perched above the main water table and 
separated from it by an intervening unsaturated zone. Ground water 
is perched where the downward migration of water is impeded by a 
relatively impp.mnnH.hlft stratum, which results in a local zone of satura
tion unrelated to the main water table. 

All the water in the ground-water reservoir can be considered to 
constitute a single hydraulic system, but the more permeable zones 
within the reservoir are called aquifers. An aquifer is a discrete 
hydrological unit that is capable of yielding water to wells or springs 
in substantial quantities; it may be comprised of one formation, part of 
a formation, or group of formations. Impermeable strata in the reser
voir that confine or retard the flow of ground water are known as 
aquicludes or aquitards, respectively. 

WATER-BEARING UNITS 

In the project area, the ground-water reservoir includes three 
discrete aquifers which consist of parts of either one or two contiguous 
geologic formations. For identification and discussion, these are 
designated as the shallow unconfined, the principal, and the deep 
confined aquifers. In addition to these aquifers, local bodies of 
perched ground water also are discussed in following sections. 

BODIES OF PERCHED WATER 

Although bodies of perched water are found at several places 
in the northern part of the project area, they are not used as a source 
of water. Areas in which isolated bodies of perched water commonly 
occur are outlined in figure 5. Perched water occurs close to the 
land surface in depressions that are underlain by clayey till, partic
ularly in the area of ground moraine north of the Harbor Hill terminal 
moraine. Perched-water zones also associated with till are common 
within the Harbor Hill and Ronkonkoma terminal moraines, which 
are shown in plate 8. A sheet of relatively impermeable older ground 
moraine from the Ronkonkoma terminal moraine northward to 
Manhasset Neck causes ground water to be perched, commonly 
several tens of feet below land surface, in that area. Isolated bodies 
of perched water are found in clay-bottomed kettle holes within the 
moraines, in the intermorainal area, and on the outwash plain slightly 
south of the moraines. 

I 
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Fiouai 5.—Map of ndrthwestera Nassau and northeastern Queens Counties, N. Y., showing areas of perched 
water. 

SHALLOW OHCOSFIHED AQOITEH 
The shallow unconfined aquifer consists of those permeable Pleis

tocene and Cretaceous deposits that he below the main water table 
and within the upper part of the zone of saturation, from slightly 
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below to a little more than 110 feet above sea level. Contours on 
the main water table are shown in plate 9. The shallow unconfined 
aquifer is a source of water where it occurs in sand and gravel deposits, 
particularly in the glacial outwash plain south of the Harbor HOI 
terminal moraine. Owing to. the irregular distribution of Cretaceous 
clay and other beds of low permeability within the aquifer in the 
vicinity of Kings Point and Port Washington, the water-bearing 
materials in these area are more discontinuous than elsewhere. Never
theless, small supplies of water are obtained from the aquifer for 
domestic and industrial purposes in many parts of the Manhasset and 
Great Neck peninsulas, Also, of considerable importance as sources of 
water are the permeable deposits in the shallow aquifer in northeastern 
Queens County and in Sands Point, beyond the northern limit of the 
principal aquifer—that is, in areas where these deposits lie directly 
above the clay member of the Raritan formation or the Gardiners clay. 
In 1957, about 5 mgd (million gallons per day) of ground water was 
withdrawn from the shallow unconfined aquifer in the project area. 

PBINCIPAl AQtnm 

The principal aquifer corresponds approximately to that part of 
the Magothy(?) formation which occurs from about 50 feet below sea 
level downward to the top of the clay member of the Raritan forma
tion. In places, moreover, the aquifer includes Pleistocene deposits 
which blanket the Magothy(?) or lie in channels cut into it. Some 
pre-Wisconsin channels, which cut to or slightly into the clay member 
of the Raritan formation and are filled with undifferentiated Pleisto
cene deposits, have been noted (pis. 4—7), and other channels un
doubtedly exit in the area. The channel fill is generally of coarser 
texture than the adjacent Magothy(?) deposits with which, however, 
it is hydraulically continuous. The areal extent of the principal 
aquifer is indicated in plate 10. The principal aquifer terminates 
in the center of Great and Manhasset Necks, somewhat south of 
the northern limit of the Cretaceous deposits shown in plate 3. The 
presence of the clay member of the Raritan formation near sea level 
and the truncation of the Magothv(?) by erosion limit the extent 
of the principal aquifer northward (pi. 10). Beyond this limit, 
the principal aquifer merges with the shallow unconfined aquifer. 

Hydrostatic heads in the principal aquifer are commonly from a 
foot to several feet below those in the shallow unconfined aquifer, 
except in the Port Washington area, where they are as much as 85 
feet lower. Hence, the principal aquifer can receive water by down
ward movement through permeable and relatively impermeable 
zones, which include discontinuous clay lenses of both the Magothy(?) 
and the Pleistocene. Although hydraulic continuity between the 
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shallow unconfined aquifer and the upper part of the principal aquiler 
is fairly good locally, artesian conditions generally prevaU in the deeper 
part of the principal aquifer. The principal aquifer is the chief source 
of water in most of the project area, except the peninsulns. In 1957 
about 28 mgd was withdrawn from wells screened in the basal zone 
^ ?u^8°thJ(? fonnafcion and other Permeable zones in the 
Magothy(.) and deeper Pleistocene deposits. 

DBF COHIUriD AQUIFER 

The deep confined aquifer consists of the Lloyd sand member of 
the Raritan formation and the Jameco gravel and underlies the entire 
project area. The lower limit of the aquifer is the bedrock surface • the 
upper limit is the clay member of the Raritan formation and the 
Gardiners clay The Gardiners clay may abut the clay member 
on the north, where the deposits of Cretaceous age have been eroded 
or it may he directly upon the clay member, as it does in some vailevB 
and embayments. Thus, the Lloyd sand member of the Raritan 
formation ((Cetaceous) and the Jameco gravel (Pleistocene) are 
connected hydraulicaUy in the northern part of Manhasset and Great 
JNecks. the two contiguous clay bodies overlying the aquifer, the 
day member of the Raritan formation and the Gardinera clay, form 
effective confining beds, which probably extend beyond the shoreline 
of the project area. These stratigraphic relations are shown in three 
geologic sections (pis. 4-6). The vertical limits of the deep confined 
aquifer are shown on the hydraulic profile (pi. 12). 

As hydrostatic heads in the deep confined aquifer (pi. 11) are com-
moiffy from 5 to 50 feet lower than those in overlying aquifers, down
ward leakage of water from the shallow unconfined and principal 
aquifers through the clay member of the Raritan formation and the 
contiguous Gardiners clay is possible in most of the area. 

HydraulicaUy, the deep confined aquifer is the most perfectly con
fined of the water-bearing units. The degree of confinement is 
demonstrated by the fact that interference effects in the aquifer are 
recognized from centers of pumping as much as 10 mUes awav from the 
project area. In contrast, the effects of pumping on the' principal 
and shaUow unconfined aquifer genendly are observed onlv within 
a radius of less than half a mile from pumped weUs. The deep con-

. aquffer is a major source of water in the northern part of the 
project area, particularly on Manhasset and Great Necks. Locally 
it is the only source avaUable for large public supplies or industrial 
needs. About 7 mgd was withdrawn from the aquifer in 1957. 

THE WATER TABLE AND PH5ZOMETRIC SURFACES 

Hydrostatic pressures in each of the aquifers in the project area 
can be related to a water table or associated piezometric surfaces. 
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tie shape and slope of these surfaces are determined chiefly by the 
ickness, areal extent, and permeability of the aquifer materials and 

the quantity of water moving through them. Moreover, each surface 

tpresses a dynamic equillibrium among all factors affectine recharge 
d discharge relationships, both natural and artificial, within the 

aquifer. Variations in any one of the factors may produce changes 

Ithe position of the surface and concomitant changes in storage and 
essure in the aquifer and adjacent aquifers. 
The configuration of the water table, which marks the top of the 

shallow unconfined aquifer, is shown in plate 9 by contours referred 
• sea level and is based on water-level measurements made in wells 
Hiring April 1957. From figure 14 it is apparent that a high position, 
which is also on the main water-table divide of Long Island, lies in 

Ie Albertson-East Willis ton area about 2K miles south of the Harbor 
11 terminal moraine. (Position of moraine shown on pi. 8.) Along 

this divide, which occurs in relatively permeable outwash deposits, 
||M water table reaches altitudes of 75 to 80 feet above sea level. 
Hie water table slopes from the divide area to the northwest, west, 
and southwest, at gradients of about 5 to 6 feet per mile near the 

Ivide, steepening to about 10 feet per mile toward the southwest. 
the southern parts of Manhasset and Great Necks, there is a 

lonounced flattening in the northwesterly slope from the main 
divide, and near the margins of Little Neck and Manhasset Bays 

SI Hempstead Harbor (pi. 9) the water table assumes steep bayward 
dients of 25 to 35 feet per mile. The shape of the water table in 
central and northern parts of Manhasset and Great Necks is 

Xitrolled essentially by local recharge and geologic conditions. 
>re or less isolated ground-water mounds are indicated by closed 
ter-table contours above an altitude of 25 feet on Great Neck 

and 60 feet on Manhasset Neck. Although the presence of these tunds is favored by the topography of the peninsulas, the high 
ition of the water table is largely the result of zones of low per

meability within the zone of saturation. Thus, water-table altitudes »more than 110 feet on Manhasset Neck are due to the presence 
hin the upper part of the ground-water reservoir of rather im

permeable till zones and Cretaceous deposits, the latter occurring 

1buried erosional remnants and ice-shoved masses. Sharply defined 
ughs in the water table around Little Neck and Manhasset Bays 
1 Hempstead Harbor, and the fact that water-table contours are 

restricted to land areas, indicate that the shallow unconfined aquifer 
tHminates at the shore lines of these salt-water bodies where ground-
vHter is discharged. 

The piezometric surface of the principal aquifer based on measure-
ts in observation wells in April 1957 is shown in plate 10. The ngnt 

I 
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shape and slope of the piazometric surface is generally a somewhat 
subdued replica of the water table (pi. 9). The pronounced mound 
in the water table on Manhasset Neck is apparently reflected by a 
ground-water nose in the piezometric surface somewhat west of the 
high point on the mound. Also, pumping centered around well 
N2030 has created a marked cone of depression, indicated by the 
25-foot depression contour in the piezometric surface, and has locally 
distorted the shape of the ground-water nose. Troughs in the piezo
metric surface are focused on Manhasset Bay and Hempstead Harbor 
and indicate direct ground-water discharge from the principal aquifer 
to these salt-water bodies. However, in contrast to the shallow un-
confined aquifer, the piezometric surface shows that the principal 
aquifer probably extends beneath the southern parts of these bays 
but terminates somewhat farther north near the limit of the aquifer 
as indicated in plate 10. ' 

The piezometric surface of the deep confined aquifer in April 1957, 
as shown in plate 11, is based on measurements made 8 to 12 hours 
after cessation of pumping in most wells tapping this aquifer in the 
project area. Owing to rapidly changing heads within this aquifer 
that are caused by pumping, it is difficult to depict a representative 
piezometric surface. However, the piezometric surface presented in 
figure 16 may be generally representative for average daily recovery of water 
levels during most of the year, when withdrawals from the aquifer in 
the project area average about 6 to 7 mgd. Withdrawals during the 
summer are considerably larger, as much as 14 mgd in July 1955, 
and the piezometric surface in July 1955 undoubtedly was markedly 
different from that shown in figure 16. Depression contours on plate 
11 indicate, somewhat schematically, the larger public-supply and 
industrial pumping centers that were in operation during the spring 
of 1957. The cones of depression are indicative of partial recovery of 
water levels after pumping; their gradients and lateral extent vary 
from day to day, according to the rates of antecedent pumping and 
the particular combinations of pumping wells. Although the natural 
shape of the piezometric surface is distorted by pumping effects, it is 
apparent from plate 11 that the general slope of the surface is west
erly—declining from an altitude of somewhat more than 20 feet on the 
east side of the project area to less than 4 feet on the southwest. 
Thus, across the project area, the average gradient is about 2 to 3 
feet per mile. The closed 14-foot contour in the south-central part 
of Great Neck may reflect local recharge by downward leakage from 
the principal aquifer or possibly may be a residual high, compara
tively unaffected by nearby pumping. Also the pronounced noses on 
the piezometric surface in the northern parts of Manhasset and Great 
Necks presumably indicate local areas of downward leakage from the 
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shallow unconfined aquifer. On the west side of Manhasset Neck is 
a cone of depression, marked by a re-entrant in the 2-foot contour, 
in which the piezometric surface has been depressed by pumping to 
positions considerably below sea level. This situation, of course, is 
conducive to salt-water encroachment from Manhasset Bay into 
the deep aquifer. As indicated by the piezometric contours, the deep 
confined aquifer extends beneath all the land area of the project and 
probably also beneath Little Neck Bay, Manhasset Bay, and Hemp
stead Harbor. 

RECHARGE 

The ground-water reservoir in the project area is replenished under 
natural conditions solely by precipitation, which in Nassau County 
averages about 43 inches annually. Of this, perhaps 50 percent 
reaches the water table at an average recharge rate in Nassau County 
equivalent to about 1 mgd per square mile. This rate of recharge is 
probably high for the northern part of the project area, where the 
relatively steep topography, near-surface till, and Cretaceous clay 
impede infiltration and increase overland runoff. Thus, recharge to 
the water table within the project area (63 square miles) may be 
little more than 55 mgd. Even under optimum conditions, recharge 
to the water table is chiefly dependent upon precipitation during the 
season when plant growth is dormant. The infiltration from summer 
rains is to a large extent intercepted by growing plants, and ground
water replenishment may be negligible during the growing season. 
Normally, precipitation in Nassau County is fairly evenly distributed 
throughout the year. 

The principal and deep confined aquifers are replenished entirely by 
downward percolation of water from the shallow unconfined aquifer 
through the more permeable zones within confining clay bodies and 
even, directly but slowly, through the clay. Whereas recharge areas 
for the principal aquifer coincide generally with areas of high water 
table in the shallow aquifer and flow directions in both aquifers are 
similar, water in the deep confined aquifer, particularly in the Llovd 
sand member of the Raritan formation, apparently originates chiefly 
in eastern Nassau County—mostly east of the project area. However, 
the deep confined aquifer also receives local increments of recharge 
within the project area, as indicated by the contours on its piezometric 
surface (pi. 11) in Manhasset and Great Necks. 

Recharge to the deep confined aquifer through the confining clay 
may be estimated by application of a modified equation expressing 
Darcy's law: 

Q=PIA 
in which Q is the discharge in gallons per day; P is the coefficient of 
permeability, in gallons per day per square foot; I is the hydraulic 
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wells. Thus, 1S.0 mgd or 75 percent of the total industrial pumpage in 
Nassau County (24.3 mgd) was returned to the ground-water reservoir 
in 1957. Of 18.0 mgd, it is estimated that about 6 mgd was returned to 
the ground in the project area. 

MOVEMENT 

Ground water moves along flow lines from points of high head to 
points of low head. The rate of movement depends upon the per
meability of the materials in the reservoir and relative differences in 
head. The bulk of ground-water flow in an aquifer is in the direction 
of the steepest gradient and normal to contour lines, as shown on the 
water-table (pi. 9) and piezometric maps (pis. 10,11); yet there may be 
minor flow components oblique to the principal flow direction. In the 
shallow unconflned aquifer, most of the water moves from the main 
water-table divide in the Albertson-East Willis ton area toward the 
northwest, west, and southwest (pi. 9). However, in the southern 
parts of the Manhasset and Great Neck peninsulas, much of the 
northward and northwestward flow from the main divide is intercepted 
and diverted laterally by east-west valleys, such as those of the Cutter 
Mill and Flower Hill drains, that cross the peninsulas. Each of these 
peninsulas contains a well-developed ground-water mound in the 
shallow aquifer, and from these mounds the shallow ground water 
flows radially outward to bounding salt-water bodies. However, from 
the apices of both mounds, most of the flow apparently is westward 
because of masses of rather impermeable Cretaceous deposits at 
altitudes of 50 to more than 100 feet along the eastern margins of 
both peninsulas. 

Ground-water flow in the principal aquifer (pi. 10) is generally 
westward and northward—similar to that in the shallow unconflned 
aquifer but not coinciding everywhere. In the area of the main 
ground-water divide, pressure heads in the principal aquifer are a foot 
to a few feet lower than the water table, and water moves downward 
from the shallow aquifer into the principal aquifer. A head difference 
of approximately 5 feet between the water table (well N1140) and the 
basal zone of the principal aquifer (well N575) has been observed in 
Garden City (pi. 12). The vertical interval between the screens of 
wells N575 and N1140 is about 460 feet, which is the maximum 
known interval in the project area between the two aquifers. In 
parts of Port Washington on Manhasset Neck, heads in the principal 
aquifer are as much as 85 feet lower than those in the shallow aquifer 
(pis. 9, 10). As little downward movement of water from the shallow 
unconflned aquifer seems possible in this area because of highly 
impervious clay bodies, the principal aquifer apparently receives 
water almost entirely by flow from the south. 
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Pressure heads in the principal aquifer in an area peripheral to the 
southern parts of JVfanhassetBay and Hempstead Harbor are commonly 
higher than the water table and also higher than the heads in the deep 
confined aquifer. Thus, water in this area can move upward into 
the shallow aquifer or into salt-water bodies as well as downward into 
the deep confined aquifer. The pressure relationships of shallow, 
principal, and deep aquifers at the southern ends of Little Neck Bay, 
Manhasset Bay, and Hempstead Harbor are shown in figure 6. Pres-

IVST) 

Floras 8. Pressure nteUonihlps In ibsUow aid deep weUi at selected sites on Little Neos Bay, Manhasset 
Bay. and Hempstead Harbor. Loot Island. S.Y. (1047). 

sures in the principal aquifer, above the clay member of the Raritan 
formation, are generally 6 to 10 feet higher than the water table at 
corresponding sites. At the southern end of Hempstead Harbor, 
exceptionally high heads, resulting from recharge to the strata above 
the clay member from the surrounding high ground, have been 
observed. At a depth of 12 feet below the land surface, pressures are 
10 feet above the land surface, and at the base of the principal aquifer 
(260 feet below the land surface), pressures are about 20 feet above 
the surface (see fig. 6). 
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Under natural conditions, the bulk of the water in the deep confined 
aquifer moves westward across the project area (pi. 11). However, 
a northerly component flows across Manhasset and Great Necks and 
Hempstead Harbor toward Long Island Sound. South of the northern 
limit of the principal aquifer (pi. 10), pressure heads in the deep con
fined aquifer are commonly from a few feet to as much as 50 feet lower 
than those in the principal aquifer and water moves downward. 
North of this limit, in the northern part of Manhasset and Great 
Necks, the water table in the shallow unconfined aquifer is generally 
5 to 20 feet higher than pressure heads in the deep confined aquifer, 
and water moves downward from the shallow to the deep aquifer. 

Movement of water in the vertical plane through the ground-water 
reservoir is demonstrated in a hydraulic profile from Sands Point to 
Garden City (pi. 12). This profile serves to indicate the relationships 
of the aquifers, chief confining strata (aquicludes), pressure heads, and 
principal areas of recharge and discharge. Water levels and piezo-
metric heads are given as of April 1957 and reflect, where measured 
in supply wells, average recovery periods of 8 to 12 hours after pump 
shutdown. The line of the profile, shown on plate 9, was chosen to 
show principal head relationships and flow directions in a typical 
vertical section through the ground-water reservoir. Inasmuch as 
flow directions in the shallow, principal, and deep aquifers do not 
coincide entirely in any one plane of section, some oblique-flow com
ponents are necessarily included and labeled as such. Also, the 
hydraulic profile shows the traces of equipotential surfaces where these 
are intersected by the line of profile. 

DISCHARGE 

Ground water is discharged naturally by evapotranspiration, 
coastal springs, submarine discharge into the salt-water bodies, and 
effluent seepage into streams that drain into Long Island Sound. Also, 
water is discharged artificially by withdrawals from wells. 

Losses from the zone of saturation through evaporation and trans
piration vary seasonally and depend in large degree on the position of 
the water table with respect to the land surface. In areas where the 
water table is close to the land surface, moisture is returned to the 
atmosphere by evaporation from the soil zone and by the transpiration 
of plants whose roots tap the water table or the capillary fringe above 
it. Thus, high evapotranspiration rates prevail in some meadow 
lands, alluvial deposits, and swampy areas, particularly ^onS "ie 
north shore and on Great and Manhasset Necks (see pi. 8). Evapora
tion from the land and from floating pans in the Mineola area, deter
mined by the Surface Water Branch of the U.S. Geological Survey, 
ranged from 24.53 to 28.08 inches for 7-month periods (April-October) 
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beachee, spits, and ban 
along chore 
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Outwash plain 
Welt eorted and stratified 

mnd and gravel offluvio-
glacial origin may 
dude torn* Ronkonkoma 
outwash 
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Alluvial deposits 
Strtam-dtporitcd sand and 

tilt; may contain tmall 

amount of organic ma
terial v 

O O 
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Pitted outwash plain 

Outwash plain qfsand and 
gravel with irregular de-
prtssions that ar« due to 
nutting of buried or 
partly tainted tec blockt; 
may include wmi Ron-
konkoma outwash 

Swamp deposits Sand, nit, and day, mixed 
uritk decaying plant de
bris accumulated in marsAy area* 

Kime terrace Strottfud sand and gravtl 
deposited along valley 
walls by glacial ttrcanu 

Kame delta 
Horizontally bedded sand 

and gravel overlying 
ststply inclined, well-
sorted sand and prove! anUa 

A 
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Harbor Hilt ground 
moraine 

Till, unassorted mixture 
Of day, oand, and boul
ders deposited by Qlncial 
ice. Forming thin ve
nter over are a nortA of 
Harbor Hill terminal 
moraine, average thick
ness about S-10 fast, locally as jnuoh as iQfbst 
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larbor Hill terminal 
moraine 

ticA accumulation of un-
assorted till and strati
fied sand and gravel 
narking stationary front 
of ice sheet 
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Ronkonkoma ground 
moraine 

Till, unassorted mixture of 
clay, mud, and boulder, 
depoeitsd by glacial ice. 
Exposed in uracil pile on Manhasset Neck. 
A vcragc thickness 5-15 
fist; discontinuous and 
locally grading into 
rtratificd tand and 
gravel 

Harbor Hill advance 
outwash 

Well-stratified sand and 
gravel; largely pnglacial 
outwash from Harbor 
Hdlimsheet; may include 
some Bonkonkoma rs-
(roofal outwash 

Ronkonkoma terminal 
moraine 

Accumulation of unas
sorted till and stratified 
sard and gravel marking 
stationary front of ice 
sheet 

Qra 

Bonkonkoma outwash 
VsU-stratifisd sand and gravel; largely proglsscial 

outwash from Ronkonkonui ice sheet 

Cretaceous outcrop 
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Rnnkcnk"™* outwash 
WeUetratifled sand and gravel: largelp pngtadal 

outwash from Ronkonkoma ice sheet 

Cretaceous outcrop 
£xpoiitrft of clam cand and solid etay of variant 

colon: lignite, pgrits, and ferruginous concretion*. 
Including outcrops of Raritan and 3dagothg(t) for, 
motions, frequently deformed bp ice thrust 
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Artificial fill 

Contact 
Dashed when gradational or approximately located 

nr~\ 
Sand and gravel pit 

Approximate boundaries of major pits shown 
bp haehures 
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Geologic section 
Sections A-A'.B-B'.C-C'.and D-D'thown 

on pialtM 7 
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, NEW YORK, SHOWING UNCONSOLIDATED SURFTCIAL DEPOSITS I 
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